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August 15, 2013 

Revised February 10, 2014 
 

 

DEPARTMENT OF TRANSPORTATION 

STATE OF GEORGIA 

 

SPECIAL PROVISION 
PROJECT NO:   

PI NO: 752660- 
 

Section 670—Water Distribution System 
Delete Section 670 and substitute the following: 

670.1 General Description 
This work consists of furnishing materials, labor, tools, equipment, and other items necessary for installing, removing, 
abandoning, relocating, and adjusting water distribution systems according to the Plans and Specifications. 

670.1.01 Definitions 
A. General Provisions 101 through 150 
B. Whenever the terms “City”, “County,” or [Fulton County] are used in this Special Provision and its related documents, it 

shall be understood to mean [Fulton County] its subsidiaries, successors and/or assigns, hereafter referred to as Utility 
Owner. 

C. The term “Project Manager” shall mean the authorized individual having the authority to give instructions pertaining to 
the work and to approve or reject the work. The “Project Manager” shall not however be authorized to revoke, alter, 
enlarge, relax, or release any requirements of the Contract, Plans, and Specifications, nor shall they act as an agent for 
the Contractor. All Contract items pertaining to the Utility Owner shall be coordinated with the Georgia Department of 
Transportation’s (GDOT) Project Manager and the Utility Owner. 

670.1.02 Related References 
A. Standard Specifications 

Section 104—Scope of Work 
Section 107—Legal Regulations and Responsibility to the Public 
Section 108—Prosecution and Progress 
Section 205—Roadway Excavation 
Section 207—Excavation and Backfill for Minor Structures 
Section 210—Grading Complete 

http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss104.html
http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss107.html
http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss108.html
http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss205.html
http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss205.html
http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss207.html
http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss210.html
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Section 400—Hot Mix Asphaltic Concrete Construction 
Section 444—Sawed Joints in Existing Pavements 
Section 500—Concrete Structures 
Section 600—Controlled Low Strength Flowable Fill 
Section 611—Relaying, Reconstructing or Adjusting to Grade of Miscellaneous Roadway Structures 
Section 615—Jacking or Boring Pipe 
Section 810—Roadway Materials 

B. Related Documents 
1. General Provisions 101 through 150. 
2. All products supplied and all work performed shall be in accordance with [Fulton County Technical Specification 

for Water Main Construction], applicable standards from American Society for Testing and Material (ASTM), 
American Water Works Association (AWWA), American National Standards Institute (ANSI), GDOT Utility 
Accommodation Policy and Standards, and the Georgia Environmental Protection Division (EPD) Minimum 
Standards for Public Water Systems. Latest revisions of all standards shall apply. 

670.1.03 Submittals 
A. General Provisions 101 through 150. 
B. Refer to the [Fulton County Technical Specification for Water Main Construction], current published edition, for water 

utility submittal requirements. Copies of all submittals and documentation shall be submitted to GDOT, who shall 
distribute to the Utility Owner. 

C. Shop Drawings / Product Data 
1. Submit [4] copies of the following submittals to the GDOT Project Manager: 

a. Product data, including size, dimension, capacity, pressure rating, accessories, and special features, installation 
instructions, and operating characteristics for all proposed materials to show compliance with the requirements 
of this Special Provision. 

b. Test reports specified in the Quality Acceptance section of this Special Provision. 
c. Pipe manufacturer certification of compliance with specifications. 
d. Operation and maintenance literature, warranties, and other specified information. 

D. Construction Record Documentation 
1. The Contractor shall record on two sets of utility as-built drawings that will record changes and deviations from the 

Contract Drawings in sizes, lines or grade. Record also the exact final horizontal and vertical locations of 
underground utilities and appurtenances to an accuracy of +/- 0.2 ft, referenced to permanent surface improvements. 
Drawings shall utilize State Plane Coordinates and shall be legibly marked to record actual construction and 
submitted to GDOT no later than 30 days after installation and prior to Final Acceptance of the Project. The Utility 
Owner shall determine if the utility record drawings are complete prior to Final Acceptance of the project.   

2. Record Drawings shall be signed and sealed by a professional engineer or land surveyor registered in the State of 
Georgia.  

3. Record Drawings shall also be submitted in digital format as indicated in accordance with the Department’s current 
Electronic Utility File Guidelines.  

4. Except for standard bound materials, bind all 8.5”x11” (A4) documentation, including 11” x 17” (A3) drawings 
folded to 8.5”x11” (A4), in logical groupings in loose-leaf binders of either the 3-ring or plastic slide-ring type. 
Permanently and appropriately label each such bound grouping of documentation. 

http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss400.html
http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss444.html
http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss500.html
http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss611.html
http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss611.html
http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss615.html
http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss810.html
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670.1.04 Quality Assurance 
A. The Contractor shall comply with applicable codes, ordinances, rules, regulations and laws of local, municipal, state or 

federal authorities having jurisdiction over the Project. 
B. Furnish manufactured items, pipe, fittings, valves, service components, and appurtenances from manufacturers having 

regularly produced such items as specified herein which have proven satisfactory in actual service, over at least a 2-year 
period, or as approved by the Utility Owner and GDOT. 

C. Regardless of tolerances permitted by industry standards specified herein, the Utility Owner or the GDOT Project 
Manager may reject pipe or appurtenances at the manufacturing plant or project site which have cracks, chips, blisters, 
rough interior or exterior surface, evidence of structural weakness, joint defects, or other imperfections that might in the 
opinion of the Project Manager contribute to reduced functional capability, accelerated deterioration or reduced 
structural strength. 

D. The Utility Owner and the Utility Owner’s consultant shall have the right to visit and inspect the work at any time. The 
Utility Owner may also have an Inspector assigned to the project authorized to inspect portions or all of the utility work 
done and the preparation, fabrication, or manufacture of the materials to be used. The Utility Owner shall be able to 
advise GDOT Project Manager of any observed discrepancies or potential problems. The cost of these inspections shall 
be the responsibility of the Utility Owner. 

E. GDOT shall notify the Utility Owner before authorizing any changes or deviations which might affect the Utility 
Owner’s facilities.  Contractor shall notify GDOT and Utility Owner a minimum of 24 hours prior to beginning work on 
utilities. 

F. The Utility Owner shall be notified by GDOT Project Manager when all utility work is complete and ready for final 
inspection. The Utility Owner shall be invited to attend the final inspection and may provide a corrections list to GDOT 
Project Manager prior to the final inspection. 

G. The Contractor shall verify the actual location and depth of all utilities prior to construction. All utilities and structures 
shall be protected during construction. Any damaged facilities shall be repaired or replaced at the Contractor’s expense.  

670.2 Materials 
All materials provided shall be in conformance with the requirements and standards set forth in the [Fulton County Technical 
Specification for Water Main Construction], current published edition. All pipeline and appurtenance materials in contact 
with potable water shall be National Sanitation Foundation (NSF) 61 Certified and part of GDOT QPL list. 
Pipes and appurtenances shall comply with Section 1417(a)(1) of the Safe Water Drinking Act as amended in 2011 which 
prohibits the use of any pipe, any pipe or plumbing fitting or fixture, and solder, or any flux, after June 1986, in the 
installation or repair of (i) any public water system; or (ii) any plumbing in a residential or non-residential facility providing 
water for human consumption, that is not lead free as defined in Section 1417(d). 
670.2.01 Water Piping systems and Appurtenances  
A. Ductile Iron Pipe and Fittings 

1. Ductile iron pipe shall meet the latest edition of ANSI/AWWA C150/A21.50 and C151/A21.51 for the class and 
joint specified with a nominal laying length of 18 (5.5 m) to 20 feet (6 m). Joints for buried ductile iron pipe shall be 
mechanical or push-on joints. Unless specified otherwise in [Fulton County Technical Specification for Water Main 
Construction], ductile iron pipe diameters 12 inch (300 mm) or less shall be minimum Pressure Class 350, while 
pipe diameters greater than 12 inch (300 mm) shall be minimum Pressure Class 250.  

2. Ductile iron pipe for the interior of structures and above ground installations shall be flanged. Flanges shall be 
ductile iron and shall be threaded-on flanges conforming to ANSI/AWWA C115/A21.15 or cast-on flanges 
conforming to ANSI/AWWA C110/A21.10. The minimum class thickness for ductile iron flanged pipe to be 
threaded is Class 53. 

3. Interior surfaces of ductile iron pipe and fittings shall be cement mortar lined in accordance with AWWA C104. 
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4. Ductile iron shall have an exterior coating as specified in AWWA C151 for ductile iron pipe and AWWA 
C153/C110 for ductile iron fittings. 

5. Buried ductile iron pipe and fittings shall be polyethylene encased at locations indicated on the Plans or as 
conditions warrant. Polyethylene encasement tubing shall be in accordance with ANSI/AWWA C105/A21.5 and 
ASTM A674 and shall have a minimum thickness of 8 mils. Polyethylene encasement tubing shall be blue in color 
to designate potable water. 

6. Fittings: Ductile iron fittings shall be epoxy coated and meet the requirements of ANSI/AWWA C153/A21.53 or 
ANSI/AWWA C110 A21.10 with a minimum pressure rating of 250 psi. Ends shall be restrained mechanical joint. 
All ductile iron fittings shall bear the NSF approval seal for potable water pipe. 

7. Mechanical Joint Fittings: Mechanical joints consisting of bell, socket, gland, gasket, bolts, and nuts shall conform 
to ANSI/AWWA C111/A21.11. 

8. Push-On Joints: Push-on joints shall be designed in accordance with ANSI/AWWA C111/A21.11. Joint lubrication 
shall be as furnished by the manufacturer. 

9. Rubber gasket joints for push-on or mechanical joints shall conform to the requirements of ANSI/AWWA 
C111/A21.11. 

10. Restrained Joints: Restrained joints shall be provided as shown on the Plans and where required for thrust restraint. 
Restrained joints shall not require field welding or grooves cut into the pipe barrel for restraint. The restraining 
joints for mechanical joint fittings shall conform to the requirements of ANSI/AWWA C111/A21.11 with assembly 
in conformance with AWWA C600 and manufacturer’s recommendations. Restrained joints for pipe shall be 
mechanical joints with ductile iron retainer or push-on type joints and shall have a minimum rated working pressure 
of 250 psi. 

11. Mechanical joint retainer glands may be used to restrain mechanical joint pipe and fittings to the plain end of ductile 
iron pipe and fittings. Restrainer glands shall be manufactured of ductile iron per ASTM A536. 

12. Corrosion-resistant bolts used with ductile iron joints shall be high-strength, low-alloy steel as specified in 
ANSI/AWWA C111/A21.11. 

13. Welded Outlets: Welded outlets in ductile iron pipe shall be provided where specified and indicated on the Plans. 
Outlets shall be fabricated by welding sections of ductile iron pipe manufactured in accordance with ANSI/AWWA 
C151/A21.51. Welded outlet pipe shall be fabricated only by the pipe manufacturer. The minimum ductile iron pipe 
thickness for fabrication of welded outlet pipe shall be Thickness Class 53 for 4-inch to 54-inch (100 to 1350 mm) 
diameter pipe. All joints on welded-on branch outlets shall be provided in accordance with the latest revision of 
ANSI/AWWA C111/A21.11 and/or ANSI/AWWA C115/A21.15, as applicable. After the outlets are welded 
together and prior to finishing, the assembly shall be subjected to a 15 psi air test for leakage. The maximum size 
and laying length of the welded-on branch outlet shall be recommended by the pipe manufacturer and acceptable to 
the Utility Owner for the field conditions and connecting pipe or valve. 

B. Polyvinyl Chloride (PVC) Pipe 
1. PVC pipe diameters 4-inch through 12-inch (100 mm to 300 mm) shall meet ANSI/AWWA C900 requirements, and 

shall be a minimum pipe dimension ratio (DR) 18, Pressure Class 235 psi. PVC pipe diameters 14-inch (350 mm) 
and greater shall meet ANSI/AWWA C905 requirements, shall be DR 18 minimum, Pressure Class 235 psi. Pipe 
shall have a bell with an integral wall section with a factory installed, solid cross section elastomeric ring in 
accordance with ASTM F477. 

2. All PVC pipe shall be formulated for sunlight exposure, be blue in color to designate potable water, and bear the 
NSF approval seal. 

3. Joints for 4-inch (100 mm) and larger PVC pipe shall meet the requirements of AWWA C900/C905, latest edition. 
The rubber gaskets used for the joints shall consist of flexible elastomeric material conforming to ASTM F477. 
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4. PVC pipe shall have the same outside diameter (OD) as ductile iron pipe and be compatible for use with ductile iron 
fittings. 

5. Fittings for PVC pipe 4 inches (100 mm) and larger shall be ductile iron mechanical joint and comply with the 
requirements set forth in the specifications for Ductile Iron Pipe and Fittings. 

6. Restrained Joints: Restrained joints shall be provided as shown on the Plans and where required for thrust restraint. 
Restrained joints shall comply with the requirements set forth in the specifications for Ductile Iron Pipe and Fittings. 

7. Unless specified otherwise in the Plans or [Fulton County Technical Specification for Water Main Construction], 2-
inch (50 mm) and 3-inch (75 mm) diameter PVC pipe shall conform to the requirements of ASTM D2241 Class 
1120 or 1220 (SDR 21) with a working pressure rating of 200 psi with integral bell gasketed joints. Pipe is to be 
manufactured to IPS standard pipe equivalent outside diameters. 

8. Schedule 80 PVC pipes smaller than 4-inch (100 mm) nominal diameter shall be in accordance with ASTM D1785. 
Schedule 80 pipe shall have threaded joints. Solvent cemented joints are not allowed for buried pipes. Threaded type 
fittings for Schedule 80 PVC pipe shall be in conformance with ASTM D2464. All threaded joints shall be 
watertight. 

9. Flanges for Schedule 80 PVC pipe shall be rated for a 150 psi working pressure with ANSI B16.1 dimensions and 
bolting pattern. Flanges shall be connected to PVC piping with threaded joints in accordance with ASTM D2467 or 
ASTM 2464, respectively. 

C. Fusible PVC Pipe 
1. Fusible PVC pipe sizes 4-inch (100 mm) to 36-inch (900 mm) shall conform to AWWA C900/C905 as applicable 

and follow the dimension ratios (DR) set forth in the requirements listed for PVC pipe. 
2. Fusible PVC pipe shall be blue in color to designate potable water. 
3. Fusible PVC pipe shall be extruded with plain ends.  The ends shall be square to the pipe and free of any bevel or 

chamfer.  There shall be no bell or gasket of any kind incorporated into the pipe. 
4. Fusible PVC pipe shall be manufactured in a standard 40-foot nominal length-, or custom lengths as specified. 
5. Joints shall be made by butt fusing sections of pipe with manufacturer-approved equipment. 
6. Fittings shall be ductile iron mechanical joint and comply with the requirements set forth in the specifications for 

Ductile Iron Pipe and Fittings. 

D. High Density Polyethylene (HDPE) Pipe 
1. HDPE pipe sizes 4-inch (100 mm) and larger shall be a PE 4710/3408 high density, extra-high molecular weight 

polyethylene manufactured from first-quality high density polyethylene resin containing no additives, fillers, or 
extenders. The HDPE pipe shall have an ASTM D3350 cell classification of PE 445574C , shall meet the 
requirements of AWWA C906, and shall be sized based upon the ductile iron pipe size (DIPS), outside diameter 
(OD) sizing system.. The HDPE pipe shall be a minimum DR 11, pressure class 160 psi, and shall bear the NSF 
approval seal.  

2. HDPE pipe shall be blue or marked with a permanent blue stripe to designate potable water. 
3. Joints shall be made by butt fusing sections of pipe with manufacturer-approved equipment. 

4. Fittings shall be ductile iron mechanical joint meeting the requirements of ANSI/AWWA C110/A21.10 and 
ANSI/AWWA C111/A21.11. 

5. The pipe shall have fusion welded restrainer ring, follower gland, and a 12-inch (300 mm) stainless steel insert for 
the mechanical joint connection. 

6. HDPE water mains shall be properly sized utilizing the inside diameter of the nominal pipe diameter. If during 
construction HDPE is substituted for other pipe materials, the Contractor shall verify that the inside diameter of the 
HDPE is the same or larger than the inside diameter of the pipe originally specified. 
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E. Steel Casing Pipe 
1. All materials, design, fabrication, handling, and testing of steel casing pipe shall conform to the requirements of 

ASTM A139, AWWA C200 and AWWA Manual M11 "Steel Pipe – A Guide for Design and Installation."  
2. Steel casing pipe shall be new, smooth-wall, carbon steel pipe conforming to ASTM Specification A139, Grade B 

with a minimum yield strength of 35,000 psi. Steel casings shall be used with the size, minimum thickness, length, 
and coating specified on the Plans or [Fulton County Technical Specification for Water Main Construction]. 

3. Additional anti-corrosion measures, as specified by the manufacturer or indicated on the Plans, shall be provided at 
connectors, couplings, rollers, restraints, etc. 

4. Unless specified otherwise in the Plans or [Fulton County Technical Specification for Water Main Construction], 
casing pipe end seals shall consist of ⅛-inch (6 mm) thick flexible synthetic rubber boot with adjustable stainless 
steel banding straps. The annular space of the casing shall not be filled with concrete or grout. 

5. Casing spacers shall consist of a stainless steel shell, PVC ribbed liner, and non-conducting separators to keep the 
carrier pipe from touching the casing pipe. Spacers shall be provided at a maximum of 10-foot intervals and within 2 
feet (0.6 m) of the end of the casing pipe. 

F. Pipe Detection Wire 
1. Unless otherwise specified by the Plans or [Fulton County Technical Specification for Water Main Construction], 

open cut installations of non-metallic pipe shall include minimum #12 gauge tracing wire. Pipe installed by 
directional drill shall include two (2) insulated 8 gauge tracer wire. Wire shall be solid copper insulated with HDPE 
installed along pipe, wrapped around service line stub outs and stubbed into valve boxes for locating purposes. Wire 
shall be properly spliced to provide continuous conductivity. 

G. Warning Tape 
1. Water mains shall be installed with polyethylene film warning tape manufactured for marking and identifying 

underground water utilities. Tape shall be a minimum of 2 inches (50 mm) wide and 4 mils thick, blue in color, with 
continuously printed letters reading “CAUTION BURIED WATER LINE BELOW”. 

H. Gate Valves 
1. Gate valves 3 inches (80 mm) and larger shall be of the resilient seat type meeting the requirements of AWWA 

C509 or C515. Valves shall be iron body, bronze trimmed, with non-rising stems, and shall be fusion-bonded epoxy 
coated per ANSI/AWWA C550. Valves shall have a minimum design working pressure of 200 psi. 

2. Valves shall be manually operated by nut and open counter-clockwise unless specified otherwise in the Plans or 
[Fulton County Technical Specification for Water Main Construction]. 

3. The resilient seating arrangement shall provide zero leakage at the design working pressure when installed with line 
flow in either direction.  All ferrous surfaces inside and outside shall have a fusion bonded epoxy coating.  All 
valves shall be provided with O-ring seals.  The design and machining of valves shall be such as to permit replacing 
the O-ring seals in the valves while in service without leakage. 

4. All gate valves, when fully opened, shall have an unobstructed waterway diameter equal to or larger than the full 
nominal diameter of the valve. 

5. In general, valves shall be designed for vertical installation.  Valves installed in the horizontal position shall be 
provided with bevel gears, extended gear case, rollers, tracks, and scrapers. 

6. Exposed or above-ground gate valves shall be outside screw and yoke (OS&Y) flanged joint type with an operating 
hand wheel. The face-to-face dimensions and drilling shall conform to ANSI B16.10 for Class 125 flanged joint end 
gate valves. 

7. Valves shall include mechanical joints, bolts, glands, gaskets, and all other materials necessary to join to existing 
work. 
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8. Provide brass identification tag imprinted with “WATER”, valve size, valve type, and direction and number of turns 
to open. Provide a ¼-inch (8 mm) hole in the brass tag and attach the tag to the end of the locate wire (twist wire 
around tag). Tag shall be 2-inch (50 mm) diameter and ⅛-inch (6 mm) thick brass with a ¼-inch (8 mm) hole. 

I. Insertion Valve 
1. Insertion type valves shall be resilient wedge gate valves designed to be installed into an existing pressurized potable 

water main without interruption of flow through the pipe and no reduction of line pressure. 
a. Valve shall be fusion-bonded epoxy coated in compliance with AWWA C550. 
b. The construction of the resilient wedge shall comply with AWWA C509 requirements. 
c. The resilient wedge shall be fully encapsulated with EPDM rubber and shall seat on the valve body and not the 

pipe. The resilient wedge shall be totally independent of the carrier pipe. 
d. Valve shall be restrained to the pipe. 
e. Valves shall be suitable for operating pressures up to 250 psi. 

J. Butterfly Valves 
1. Butterfly valves shall be of the tight-closing, rubber seated type, with rubber seat positively locking in place sealing 

against flow from either direction.  Valves shall be hand operated with cast or ductile iron bodies. Valves shall 
conform to the requirements of AWWA C504, Class 150B, and shall be fusion-bonded epoxy coated per 
ANSI/AWWA C550. 

2. Valves shall have a 2-inch (50 mm) square operating nut and shall be installed with extension stems to extend the 
operating nut in accordance with the project details. Valves shall open by turning the operating nut counter 
clockwise unless specified otherwise in the Plans or [Fulton County Technical Specification for Water Main 
Construction]. 

3. Valve shafts shall be of 304 or 316 stainless steel. 
4. Buried butterfly valve end connections shall be installed using restrained mechanical joints. 
5. Flanged valves shall be fully faced and drilled in accordance with ANSI Standard B16.1, Class 125. 
6. Provide brass identification tag imprinted with “WATER”, valve size, valve type, and direction and number of turns 

to open. Provide a ¼-inch (8 mm) hole in the brass tag and attach the tag to the end of the locate wire (twist wire 
around tag). Tag shall be 2-inch (50 mm) diameter and ⅛-inch (6 mm) thick brass with a ¼-inch (8 mm) hole. 

K. Ball Valves 
1. Ball valves 2-inch (50 mm) and smaller shall be designed for a working pressure of not less than 175 psi. End 

connection shall be threaded. The body and all parts shall be made in accordance with AWWA C800 and ASTM 
B62 latest revision. 

L. Tapping Sleeves and Valve Assembly 
1. Tapping sleeves and valves sizes 4-inches (100 mm) and larger shall be stainless steel with wraparound gasket style, 

or ductile iron of the split-sleeve, mechanical joint type. Tapping sleeves shall be rated for a minimum 150 psi 
working pressure in accordance with ANSI/AWWA C110/A21.10. 

2. When tapping an existing asbestos cement pipe, a stainless steel tapping sleeve which contains a full gasketed 
surface within the sleeve body shall be used due to variances in the manufactured outside diameter of the asbestos 
cement pipe. 

3. Tapping sleeve shall have an outlet flange per ANSI B16.1, Class 125 standard. 
4. The Contractor shall determine the outside diameter of the existing main before ordering the sleeve. 
5. Tapping valves shall be mechanical joint outlet, non-rising stem, resilient seated gate valves meeting the applicable 

requirements of ANSI/AWWA C509/C515 and C550 with a minimum design working pressure of 200 psi. 
6. Tapping valves shall be specifically designed for pressure tapping with sufficient seat opening to allow full diameter 

taps to be made. 
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7. Tapping valves shall be manufactured with an integral tapping flange having a raised lip design. 
8. Tapping valves shall be furnished with a combination flange and mechanical joint for connecting the branch to the 

main. 

M. Valve Boxes 
1. All valves shall be equipped with valve boxes. The valve boxes shall be heavy, roadway type boxes. The valve box 

cover shall be marked “WATER VALVE” or “WATER”. 
2. Valve box materials shall conform to the requirements and standards set forth in the [Fulton County Technical 

Specification for Water Main Construction], current published edition. 

3. The valve boxes shall be adjustable up or down from the nominal required cover over the pipe. Extensions shall be 
provided as necessary. A precast concrete ring shall be placed around the valve box opening when outside of paved 
areas. 

4. Valves shall be furnished with extension stems as necessary to bring the operating nut to within 24 inches (600 mm) 
minimum of the top of the valve box. 

N. Service Connection Assemblies 
1. Water service connections and plumbing should conform to the standards set forth in the [Fulton County Technical 

Specification for Water Main Construction] and relevant local and/or state plumbing codes or to the Standard 
Plumbing Code as applicable within the jurisdiction in which the system is located. 

2. Service connection assemblies shall be provided for all new service line connections to existing meters. Existing 
service lines indicated for replacement shall be replaced with new materials from the water main to the existing or 
new water meter. 

3. Service connection assemblies shall include: 
a. Service saddle 
b. Corporation stop 
c. Service line 
d. Fittings 
e. Curb stop 
f. Water meter box 
g. Water meter (separate Pay Item for new service connections) 
h. Backflow preventer (separate Pay Item for new service connections) 

O. Service Saddles 
1. Service saddles shall have ductile iron or bronze body with stainless steel epoxy coated double tie straps and nuts 

with pressure rating not less than that of the pipe to which it is to be connected. 
2. Saddles shall have a rubber gasket cemented to the body, with compatible threading between the saddle and 

corporation stop. Saddles shall conform to ANSI/AWWA C800 standards. 
3. The service saddle shall provide full support around the circumference of the pipe, providing a bearing area of 

sufficient width so that pipe will not distort when the saddle is tightened. 

P. Water Service Pipe 
1. Polyethylene (PE) pipe for water service lines shall conform to AWWA C901 and ASTM D-2737 and shall be 200 

psi pipe, SDR 9 for copper tube size (CTS). Polyethylene extrusion compound from which the polyethylene pipe is 
extruded shall comply with applicable requirements for PE 3408 ultra-high molecular weight polyethylene plastic 
material as specified in AWWA C901. 

2. Marking on the PE service pipe shall include the nominal pipe or tubing size, the type of plastic material, the 
standard thermoplastic pipe dimension ratio or the pressure rating in psi, the ASTM designation with which the pipe 
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complies, and manufacturer's name or trade mark and code. It shall also include the NSF seal of approval for use 
with potable water. 

3. Copper tubing for water service lines shall be seamless and shall conform to ANSI/AWWA C800 and ASTM B88, 
Type K soft, suitable for potable water use with a working pressure of 150 psi. 

4. Water service line fittings shall be as indicated in [Fulton County Technical Specification for Water Main 
Construction]. 

Q. Corporation and Curb Stops 
1. Corporation stops, curb stops, and other appurtenances for plastic or copper service lines shall meet the requirements 

of ASTM B62 and AWWA C800. 
2. Service line taps shall be equipped with corporation stops.  Corporation stops in sizes 1-inch (25 mm) through 2-

inch (50 mm) shall be manufactured from cast bronze with machined fitting surfaces. The corporation shall be 
pressure rated to no less than 150 psi. 

3. Curb stops shall be ball valve type and made of bronze. Pipe connections shall be suitable for the type of service 
pipe used and shall be pressure rated for no less than 150 psi. 

R. Water Meters 
1. Water meters shall conform to the requirements and standards set forth in the [Fulton County Technical 

Specification for Water Main Construction]. 
S. Meter Boxes  

1. Water meter boxes shall be high density reinforced plastic body with one piece cast iron lid with lettering “WATER 
METER” on cover unless otherwise indicated on the Plans. Recessed hole shall be included in lid, if required by 
Utility Owner for electronic reading capability. Provide box of size and height appropriate to installation of meter 
and accessories required. Meter and curb stop shall be fully encased by the meter box. 

T. Concrete Vault 
1. Concrete vaults shall conform to the requirements and standards set forth in the [Fulton County Technical 

Specification for Water Main Construction] and standard details. 

U. Air Release Valve Assembly 
1. Air release, air/vacuum valves, and combination air valves shall be suitable for use with potable water systems and 

manufactured in compliance with ANSI/AWWA C512. 
2. Air release valves shall have a small venting orifice to vent the accumulation of air and other gases in the line or 

system under pressure. 
3. Air/vacuum valves shall have a large venting orifice to permit the release of air as the line is filling or relieve the 

vacuum as the line is draining or is under negative pressure. 
4. Combination air valves shall have operating features of both the air/vacuum valve and air release valve. 
5. Valves shall be suitable for pressures up to 250 psi. 
6. Air release, air/vacuum valves, and combination air valves shall conform to the requirements set forth in the [Fulton 

County Technical Specification for Water Main Construction] and standard details. 

V. Fire Hydrant Assembly 
1. Fire hydrants shall be the compressive, post style, dry barrel type, and shall conform to the requirements of 

ANSI/AWWA C502 and local code requirements.  The valve opening shall not be less than 4½-inch (115 mm). All 
hydrants shall be complete including joint assemblies. 

2. Hydrants shall be suitable for working pressure of 150 psi and shall be hydrostatically factory tested to 300 psi. 
3. All working parts, including the seat ring, shall be removable through the top without excavating or disturbing the 

barrel of the hydrant. 
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4. Hydrants shall be constructed with a lubricant chamber which encloses the operating threads and which provides 
automatic lubrication of the threads and bearing surfaces each time the hydrant is operated. This assembly shall be 
comprised of a top O-ring serving as a dirt and moisture barrier and a lower O-ring which will serve as a pressure 
seal. 

5. Hydrants shall include two 2½-inch (65 mm) hose nozzles and one 4½-inch (115 mm) pumper connection with 
National Standard Fire Hose Threads unless specified otherwise  in the Plans or [Fulton County Technical 
Specification for Water Main Construction]. Hydrant threads shall comply with the specifications of the local 
agency providing fire service. 

6. Hydrant nozzle shall be constructed to face in any direction at any time by removing the safety flange bolts and 
revolving the head without digging or shutting off water. 

7. Hydrants shall have pentagon operating nut measuring 1½-inch (40 mm) point to flat and shall open by turning 
counter-clockwise. 

8. Hydrant shall have a safety-type vertical barrel with a minimum 3½-foot bury and be designed with safety flange 
and/or bolts to protect the barrel and stem from damage, eliminate flooding, and allow rapid replacement if hydrant 
is struck. All risers necessary for deeper bury applications shall be provided by the hydrant manufacturer. 

9. Hydrants shall include positive, automatic drain valves which shall be fully closed when the main valve is open. 
10. Bottom inlet of hydrant shall be provided with mechanical joint connection complete with accessories as specified 

and shall be 6-inch (150 mm) nominal diameter. 
11. Fire hydrant shall be painted above ground with rust inhibiting enamel paint in accordance with [Fulton County 

Technical Specification for Water Main Construction]. 
12. Hydrant assemblies shall be restrained from the hydrant to the tee at the main. 

W. Backflow Prevention Devices 
1. Backflow prevention devices shall be installed where indicated on the Plans and shall meet all applicable AWWA, 

State, and local code/ordinance requirements. 
2. Backflow preventer materials shall conform to the requirements and standards set forth in the [Fulton County 

Technical Specification for Water Main Construction]. 

X. Thrust Collars and Thrust Blocks 
1. Concrete used for thrust collars or thrust blocks shall meet the “Class A” requirements for concrete listed in Section 

500. 
2. Thrust collars shall include welded-on collars attached by the pipe manufacturer or retainer glands. Concrete shall be 

poured continuous around the pipe and bear against undisturbed earth. 
3. Reinforcing steel shall meet the requirements set forth in the Plans or [Fulton County Technical Specification for 

Water Main Construction]. 
4. Mechanical joint restraints shall be utilized in lieu of thrust blocks with the approval of Utility Owner. 

Y. Manholes 
1. Precast reinforced manholes shall be manufactured in accordance with ASTM C478 and shall have a minimum wall 

thickness of 5 inches (127 mm). All concrete shall have a minimum compressive strength of 4,000 psi when tested 
in accordance with ASTM C478. 

2. Joints between precast sections shall be sealed by means of rubber O-ring gaskets or flexible butyl rubber sealant. 
3. Non-shrinking grout or a flexible seal shall be used to seal the pipe penetrations and prevent water from entering the 

manhole. 
4. Manhole rings and cover shall be per the [Fulton County Technical Specification for Water Main Construction] and 

standard details. 

670.2.02 Delivery, Storage, and Handling 
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A. Handle pipe, fittings, valves, and accessories carefully to prevent damage. Handle pipe by rolling on skids, forklift, or 
front end loader. Do not use material damaged in handling. Slings, hooks, or pipe tongs shall be padded and used in such 
a manner as to prevent damage to the exterior coatings or internal lining of the pipe. Do not use chains in handling pipe, 
fittings, or appurtenances. 

B. To unload pipe, carefully lift and lower it into position using approved padded slings, hooks, or clamps. Furnish 
equipment and facilities for unloading, handling, distributing, and storing pipe, fittings, valves, and accessories. Make 
equipment available at all times for use in unloading. Do not roll, drop or dump materials. Any materials dropped or 
dumped shall be subject to rejection without additional justification. 

C. Stored materials including salvaged materials shall be kept in suitable areas safe from damage. The interior of all pipe, 
fittings, and other appurtenances shall be kept free from dirt or foreign matter at all times. Store and support plastic pipe 
to prevent sagging and bending.  Store plastic pipe and gaskets to prevent exposure to direct sunlight. Valves and 
hydrants shall be stored and protected from damage by freezing. 

D. Pipe shall not be stacked higher than the limits recommended by the manufacturer. The bottom tier shall be kept off the 
ground on timbers, rails, or concrete. 

670.3 Construction Requirements 
670.3.01 Personnel 
A. General Provisions 101 through 150. 
B. Construction and installation of all water utilities shall be performed by a Contractor prequalified/registered with GDOT. 
C. All work specified in this section, except for water system service line installation shall be performed by a Contractor 

with a valid Utility Contractor’s license issued by the State of Georgia. Water service line installation shall be performed 
by either a Utility Contractor licensed in the State of Georgia or by a Master Plumber licensed in the State of Georgia. 

670.3.02 Equipment 
A. Ensure all equipment used is in conformance with the requirements and standards set forth in the [Fulton County 

Technical Specification for Water Main Construction], current published edition. 

670.3.03 Preparation 
General Provisions 101 through 150. 
670.3.04 Fabrication 
General Provisions 101 through 150. 
670.3.05 Construction 

A. Finding Existing Underground Utilities and Obstructions 
1. Comply with Subsection 107.13 and Subsection 107.21. 
2. According to the best information available to GDOT, all known water lines, sewer lines, gas lines, telephone 

conduits, drainage structures, etc. are shown on the Plans. However, to find such installations, use an electronic pipe 
and cable finder in locating existing installations or obstructions to the work. 

3. When unforeseen conflicts require Plan changes, perform the work as altered according to Subsection 104.03 and 
Subsection 104.04. 

4. Follow all Utility Owner customer notification requirements and obtain approval from the Utility Owner and GDOT 
Project Manager prior to disrupting any existing water services as required to install the water facilities shown on 
the Plans. 

B. Jack and Bore 
Comply with Section 615 for sewer main installations by jack and bore. 

C. Directional Drilling 
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1. Install water mains and services by means of directional drilling at locations shown on the Plans or where approved 
by GDOT or Utility Owner. Provide submittals and follow all relevant procedures and requirements set forth in the 
[Fulton County Technical Specification for Water Main Construction]. 

2. The Contractor shall not initiate horizontal directional drilling until all submittals are received, reviewed, and 
accepted by GDOT and the Utility Owner, and all required permits are obtained.  

3. The Contractor shall select drilling additives and fluid mixture proportions to ensure continuous circulation, bore 
stability, reduce drag on the pipe, and completely fill the annular space between the bore and the pipe to ensure 
stability and control settlement.   

4. The Contractor shall submit contingency plans for remediation of potential problems that may be encountered 
during the drilling operations. The contingency plans shall address the observations that would lead to the discovery 
of the problem and the methods that would be used to mitigate the problem. Potential problems that shall be 
addressed include: 
a. Loss of returns/loss of circulation of drilling fluid. 
b. Encountering obstruction during pilot bore or reaming/pullback. 
c. Drill pipe or product pipe cannot be advanced. 
d. Deviations from design line and grade exceed allowable tolerances.   
e. Drill pipe or product pipe broken off in borehole. 
f. Product pipe collapse or excessive deformation occurs 
g. Utility strike. 
h. Hydrolock occurs or is suspected. 
i. Excessive ground settlement or heave of ground surface or existing utilities. 
j. Inadvertent returns / hydrofracture or surface spills resulting in drilling fluids entering water or reaching the 

surface. 
5. Pipe damaged in directional drilling operations shall be removed and replaced at no additional expense to GDOT or 

the Utility Owner. 
6. Voids developed or encountered during the installation operation shall be pressure grouted with a grout mix 

approved by GDOT. 
7. Installation shall include a locatable conduit system, with identification markers on each side of GDOT right-of-way 

where applicable. Two (2) insulated 8 gauge solid copper tracers wire shall be attached to the leading end of the pipe 
pulling head and shall extend the full length of the installed pipe.     

8. The location and alignment of the pilot drill progress shall be continuously monitored for compliance with the 
proposed installation alignment and for verification of the depth of the bore. Monitoring shall be accomplished by 
computer generated bore logs which map the bore path based on x, y, z coordinate information provided by the 
locating/tracking system. Readings or plots shall be obtained on every drill rod, and shall be provided to the 
Inspector on a daily basis. Deviations between the recorded and design bore path shall be calculated and reported on 
the daily log. If the deviations exceed tolerances specified elsewhere, such occurrences shall be reported 
immediately to GDOT. The Contractor shall undertake all necessary measures to correct deviations and return to 
design line and grade.  

9. Upon completion of the directional drill the Contractor shall furnish GDOT and the Utility Owner an as-built 
drawing along with a report of the monitoring of the drilling fluids during the pilot hole and back reamed hole.    

10. Drilling fluid pressures, flow rates, viscosity, and density shall be monitored and recorded by the Contractor. The 
pressures shall be monitored at the pump. These measurements shall be included in daily logs submitted to GDOT.  
The Contractor shall document modifications to the drilling fluids, by noting the types and quantities of drilling fluid 



Section 670—Water Distribution System 

 Page 13 

additives and the dates and times when introduced.  The reason for the addition of drilling fluid additives or other 
modifications shall be documented and reported. 

11. Management and disposal of drilling fluids shall be the Contractor’s responsibility. Excess drilling fluids shall be 
contained at the entry and exit points until recycled or removed from the site. All drilling fluids shall be disposed of 
in a manner acceptable to the appropriate local, state and federal regulations. The Contractor’s work will be 
immediately suspended by GDOT whenever drilling fluids seep to the surface other than in the boring entrance or 
exit pit, or when a paved surface is displaced.  

12. Surfaces damaged by the work shall be restored to their preconstruction conditions at no additional cost to GDOT or 
Utility Owner, and with no increase in contract time. 

13. The following items shall be as shown on the Plans, unless otherwise approved in writing by GDOT: 
a. Entry / exit points  
b. Drill entry / exit angles  
c. Pilot bore path 

1) Radius of Curvature 
2) Entry / exit tolerances: Contractor shall be solely responsible for all work necessary to correct excessive 

deviations from line and grade, including re-drilling, redesigning connections, and acquiring additional 
easement, at no additional cost to GDOT or Utility Owner and without schedule extension. 

14. The pilot bore shall be pre-reamed and reamed using equipment and methods submitted by the Contractor.  The 
Contractor shall completely ream the bore to the final diameter prior to pullback. 

15. Pullback: The pipe shall be installed by pulling it into the reamed bore path in a continuous operation, behind a final 
reaming tool selected by the Contractor. The pipe shall be isolated from excessive torsional and axial stresses by a 
swivel device with a pre-established breakaway tensile capacity that is lower than the allowable tensile strength of 
the pipe. The maximum pull (axial tension force) exerted on the pipelines shall be measured continuously and 
limited to the maximum allowed by the pipe manufacturer with an appropriate factor of safety so that the pipe or 
joints are not overstressed. The end of the pipe shall be closed during the pull back operation. 

16. Pipelines shall be adequately supported during installation so as to prevent overstressing or buckling. The Contractor 
shall provide adequate support/rollers along the pipe layout area to support the required length of pipe for the bore. 
The pipe layout area shall be cleared of all large stones, construction debris, or other foreign objects that could 
damage the pipe during pullback. The Contractor shall monitor and inspect pipe rollers and method for suspending 
pipe at entry during the pullback operation to avoid damage to the pipe. 

17. The end of the pipe shall be closed during the pull back operation. 
18. Each length of pipe shall be inspected and cleaned as necessary to be free of debris immediately before joining. 
19. The Contractor shall at all times handle the pipe in a manner that does not overstress or otherwise damage the pipe.  

Vertical and horizontal curves shall be limited so that wall stresses do not exceed 50% of yield stress for flexural 
bending of the pipe. If the pipe is buckled or otherwise damaged, the damaged section shall be removed and 
replaced by the Contractor at his expense.  The Contractor shall take appropriate steps during pullback to ensure that 
the pipe and tracer wires will be installed without damage. 

20. If necessary, the pipe shall have water added as it enters the bore to achieve neutral buoyancy and reduce pullback 
loads and to ensure that adequate internal pressure is maintained at all points to counter balance collapse pressures. 

21. The Contractor shall cease pullback operations if the pipe is damaged and shall remove the pipe from the bore and 
repair the pipe using the manufacturer’s recommended procedure or replace the damaged pipe before resuming 
installation. 

22. Damage to the pipe resulting from manufacturer defects, installation, or grouting is the responsibility of the 
Contractor, including costs for replacement and labor and materials. To confirm no damage to the pipe, upon 
completion of pull back, the Contractor shall pull a sphere or pig through the entire length of the pipeline. The pig 
shall be one inch less in diameter than the internal diameter of the product pipe, capable of allowing water to pass 
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through it, complete with a pulling cable on either side. If the pig or sphere cannot pass through the pipe, it shall be 
considered collapsed and damaged. 

23. After the carrier pipe is completely pulled through the bore, a sufficient relaxation period as recommended by the 
pipe manufacturer shall be provided before the final pipe tie-in. 

24. The Contractor shall conduct a final hydrostatic test of the installed pipeline. Final test shall be in accordance with 
these specifications.  The Contractor shall repair any defects discovered during this test, and repeat until the pipe 
passes the test. 

D. Excavating Trenches 
1. The Contractor shall provide all necessary shoring and bracing materials as required to assure safe working 

conditions and to protect the excavations. The Contractor shall be required to fully comply with all applicable 
OSHA Excavation Safety Standards. No separate payment shall be made for any special procedure used in 
connection with the excavation. 

2. Excavate trenches to the proper depth and width as follows: 
a. Trench to Grade: Excavated trench bottoms shall be firm, free from boulders, and conform to the established 

grade. Limit open trench excavation to a maximum of three 300 feet (90 m) ahead of completed backfill. 
b. Care shall be taken not to over excavate except where necessary to remove unstable material, irregularities, 

lumps, rock, and projections.  Unnecessary over excavation shall be replaced at the Contractor's sole expense 
and in accordance with Subsection 670.3.05. 

c. Excavation carried below the established grade lines shown or established by the Utility Owner shall be 
backfilled according to Section 207 and Subsection 670.3.05. Use Class I or Class II Soils (defined in Section 
810) and firmly compact the soil. 

d. Where the established grade of a trench is in rock, undercut the bottom of the trench by at least 6 inches (150 
mm) beneath the pipe or conduit and the greater of 24 inches (600 mm) wider than the pipe/conduit (12 
inches or 300 mm each side) or 42 inches (1050 mm) wide, then backfill and compact according to 
Subsection 670.3.05. 

e. Excavation in pavement and pavement patching shall be according to GA Standard No. 1401. Remove the 
pavement according to Section 444, except no separate payment shall be made for sawed joints.  

f. Dewatering: Remove all water from excavations and maintain the excavations free of water while construction 
therein is in progress. Provide dewatering equipment as necessary to conform to this requirement. Dewatering 
procedures must meet all state and local regulatory requirements. 

3. Minimum Trench Depth 
a. Excavate trenches to provide at least 48 inches (1.2 m) cover depth directly above the pipe to the finished 

pavement surface, sidewalk, grass, etc. unless indicated otherwise on the Plans or by the Utility Owner and 
GDOT Project Manager. In order to avoid existing utilities, it may be necessary for the pipe to be laid shallower 
or deeper than the minimum cover specified. At such time the Contractor shall not be allowed extra 
compensation for additional excavation necessary for deeper installations. 

b. Side slopes of the trenches shall be as nearly vertical as practicable.  Trenches in excess of 5 feet (1.5 m) deep 
shall either have the trench sides laid back to conform to OSHA requirements for trench safety, if such area is 
available within the limits of excavation, or, alternatively, trenches deeper than 5 feet (1.5 m) shall be excavated 
via trench box or shored and braced. 

c. If any part of a water main is to be placed in or under a new embankment, finish the embankment to at least a 2-
foot plane above the outermost portion of the pipe barrel before excavating the trench. 
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4. Trench Width:  Excavate trenches to uniform widths wide enough to allow proper installation of pipe, fittings, and 
other materials, a minimum of 6 inches (150 mm) and a maximum of 12 inches (300 mm) each side of the pipe or 
conduit. 

5. Trench Bell Holes: Excavate bell holes deeply and widely enough to make joints and to allow the pipe barrel to rest 
firmly on the trench bottom. 

6. Trench bottom: Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduits. 
Shape subgrade to provide continuous support of bells, joints, and barrels of pipes and for joints, fittings, and bodies 
of conduits/pipes.  Remove projecting stones, tree roots, debris, and sharp objects along trench subgrade. Abrupt 
changes in grade of the trench bottom shall be avoided. Unless otherwise indicated in the Plans or [Fulton County 
Technical Specification for Water Main Construction], trenches for water mains shall be graded as much as possible 
to avoid high and low points that necessitate air release valves. 

7. Excavations may be completed and refilled either by hand or by machinery. Hand tool excavation shall be 
conducted where necessary to protect existing utilities and structures. 

8. In the event that unsuitable material is encountered at or below the excavation depth specified or shown on the 
Plans, the Utility Owner and GDOT Project Manager shall be notified. Such material shall be removed and replaced 
with suitable material in accordance with Section 205 by the written request of the GDOT Manager. 

E. Connecting to Existing Mains 
1. Connect to an existing main with the appropriate fittings according to the Plans or the Utility Owner and GDOT 

Project Manager. When making connections under pressure, (i.e. when normal water service must be maintained), 
furnish and use a tapping sleeve and valve assembly or line stop fittings as indicated. Coordinate with Utility Owner 
72 hours in advance for water service interruptions and temporary shut-offs. Evening or weekend work may be 
required to complete direct connections and tie-ins. Connect to existing mains as follows: 
a. Before opening new pipeline trenches, locate the various points of connection to be made into existing 

pipelines. If necessary, uncover pipelines for the Utility Owner and GDOT Project Coordinators to prescribe the 
connections and fittings needed. 

b. Connect to existing pipelines only to meet operating requirements. Cut existing lines only after obtaining the 
Utility Owner and GDOT Project Manager’ permission. 

c. Provide temporary line stops, associated fittings, and bypass pumping as indicated on the Plans and as necessary 
when cutting and plugging existing water mains to prevent service interruptions. Line stop and associated 
fittings shall be suitable for working pressures of 250 psi.  

d. Connections to existing asbestos cement pipe shall be installed as indicated on the Plans or in [Fulton County 
Technical Specification for Water Main Construction]. Cutting, removing, handling, and disposing of asbestos 
cement pipe shall be in accordance with requirements established by EPA, OSHA, GDOT, NIOSH, and the 
State of Georgia Environmental Protection Division, and any other applicable laws and ordinances. 

F. Laying Water Mains and Appurtenances 
1. Preparing and Handling Pipes 

a. Thoroughly clean the pipe and fittings before laying them. Keep them clean until accepted. 
b. Use suitable tools and equipment. Do not damage the pipe, especially the cement lining inside the pipe. 
c. Cut pipe in a manner to avoid damage to pipe or lining, leaving a smooth end at right angles to pipe axis. 

Smooth and bevel edges of cut pipe for push-on, gasket type joints. 
d. Bedding shall be provided as specified by the Utility Owner or pipe manufacturer for the type of conditions 

encountered. Bedding typically consists of granular soil free of lumps, clods, cobbles, and frozen materials, and 
shall be graded to a firm-but-yielding surface without abrupt changes in bearing value. Unstable soils and rock 
ledges shall be undercut from the bedding zone and replaced with suitable material. 

e. Bed pipe on coarse granular material in flat bottom trench with entire pipe barrel bearing uniformly on coarse 
granular material, except for an approximately 18-inch (450 mm) gap at pipe balance point for sling removal. 
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Hand excavate and backfill as required to provide uniform and continuous bearing and support for the pipe. Do 
not support pipe on hubs or end bells. Consolidate coarse granular material under and around pipe up to pipe 
centerline by tamping. 

f. Join pipe with bells facing direction in which laying operation is progressing. Lay pipe upgrade wherever line 
grade exceeds 10%. 

g. Carefully examine pipe for cracks and other defects and do not lay defective pipe. If pipe or castings appear to 
be cracked, broken, or defective after laying, remove and replace those sections. 

2. Alignment and Gradient 
a. Pipe alignment and gradient shall conform to the Plans. Deflect pipe lines only where indicated on the Plans, 

within allowable horizontal and vertical deflection angles according to the manufacturer. 
b. Water mains shall be laid at least 10 feet (3 m) horizontally from any existing or proposed sanitary sewer, storm 

sewer or sewer manhole. The distance shall be measured edge-to-edge. When local conditions prevent a 
horizontal separation of 10 feet (3 m), the water main may, on a case-by-case basis, be laid closer to a sewer  
provided the water main is laid in a separate trench or on an undisturbed earth shelf located on one side of the 
sewer at such an elevation that the bottom of the water main is at least 18 inches (450 mm) above the top of the 
sewer. 

c. Maintain a vertical separation of at least 18 inches (450 mm) between the crown of sanitary sewers and the 
invert of existing or proposed water mains with the sewer located below the water main. Where a vertical 
separation of 18 inches (450 mm) cannot be provided, and the water main cannot be relocated to provide 
adequate clearance, center one full length of water main over the sewer so that both joints of the water main will 
be as far from the sewer as possible.  

3. Special Requirements for Laying Water Mains 
a. Excavate, clean, lay, joint, and backfill progressively and uniformly according to these requirements: 

1) Never leave pipe in the trench overnight without completely jointing and capping. 
2) Do not leave completed pipeline exposed in the trench. Backfill and compact the trench as soon as possible 

after laying, jointing, and testing are complete. 
3) At the close of work each day and when laying pipe, close the exposed end of the pipeline in the trench 

with an approved wood or metal head or barrier. 
4) If necessary to cover the end of an incomplete pipeline with backfill, close the end of the pipe with a 

satisfactory cap or plug. 

G. Installing Water Mains by Open Cut 
1. Use the following flexible joints for connections inside the roadway shoulders or curbs and gutters: 

a. Mechanical Joints: 
1) When using mechanical joints, thoroughly wash bell sockets, spigots, gland, gasket, nuts, and bolts with 

soapy water before assembly. Keep these parts wet until the jointing operation is complete. 
2) Tighten nuts within the torque range recommended by the manufacturer. Check the tightening tolerance 

with a torque wrench. 
3) If effective sealing is not attained at the maximum recommended torque, disassemble, thoroughly clean, 

then reassemble the joint. 
4) Do not overstress bolts to compensate for improper installation or defective parts. 

b. Push-On Type Joints 
1) Use push-on joints made according to the manufacturer’s recommendations. 
2) Install PVC pipe in accordance with AWWA C605. 
3) Install ductile iron pipe in accordance with AWWA C600. 
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2. Restraints for pipe joints and fittings shall be provided as specified and as shown on the Plans.  Restraints shall be 
installed per manufacturer’s recommendations. 

3. Buried ductile iron pipe and fittings shall be polyethylene encased as specified and as indicated on the Plans. 
Polyethylene encasement tubing shall be secured with polyethylene tape and installed in accordance with 
ANSI/AWWA C105/A21.5. 

4. Unless otherwise specified by [Fulton County Technical Specification for Water Main Construction], provide pipe 
detection wire on all non-metallic pipe systems. Tape the tracer wire to the top center of the pipe at intervals which 
prevent wire displacement during backfilling operations. Stub tracer wire up 6 inches (150 mm) above finished 
grade at all valves and fire hydrants. For splices, use direct bury kits. After backfilling is complete, test electrical 
continuity of each tracer wire segment and provide test results to Utility Owner and GDOT Project Manager. 

5. Install continuous underground warning tape during backfilling of trench for underground water distribution piping. 
Install 12 inches (300 mm) below finished grade, or 6 inches (150 mm) below subgrade under pavements and 
walkways, and buried directly over piping. 

6. Use pipe cutters when cutting pipe or special castings. Do not use a hammer, chisel, or a cutting torch. 
7. Locations where water mains do not meet minimum depth of cover requirements shall include a steel casing or 

concrete encasement installed per [Fulton County Technical Specification for Water Main Construction]. 
8. If HDPE pipe is to be installed where high groundwater table or water surrounding the pipe is expected, precautions 

shall be taken to provide neutral buoyancy to prevent floatation or a change in alignment. 
9. Isolation Valves on Water Mains: Install and joint gate and butterfly valves as specified in Subsection 670.2.01 in 

accordance with AWWA C600. Include the valve box and valve marker where required. 
10. Air release valves shall be located at high elevation points on the pipeline. Air release valves shall be installed at 

locations indicated in the Plans and in accordance with manufacturer’s recommendations. 
a. Air release valves shall be installed in a shallow manhole or vault as indicated in the Plans and [Fulton County 

Technical Specification for Water Main Construction]. Automatic air relief valves shall not be used in areas 
where flooding of the manhole or vault may occur. 

b. An isolation valve shall be installed between the air release assembly and the connection to the main. 
c. The Contractor shall furnish and install at no additional cost to GDOT or Utility Owner all necessary fittings 

for the installation of air release valves at high points. 
11. Pressure reducing/sustaining valves of the size and type indicated shall be installed as shown on the Plans per 

manufacturer’s recommendations and [Fulton County Technical Specification for Water Main Construction]. 
12. Fire Hydrants: Install and joint hydrants as specified in Subsection 670.2.01 and in accordance with AWWA C600. 

Include required vertical extension sections. Also, include pipe strap installation, restraints, crushed stone drain, and 
backfill according to the Plans and this Section. Spacing of fire hydrants shall be as indicated in [Fulton County 
Technical Specification for Water Main Construction]. 

13. Concrete Thrust Collars and Thrust Blocks: If required, furnish materials and install thrust collars or concrete 
blocking according to Subsection 670.2.01. Form and pour concrete thrust collars or blocks in accordance with the 
Plans and the [Fulton County Technical Specification for Water Main Construction]. Blocking shall be poured 
against undisturbed earth and all forms shall be removed before backfilling.  

14. Backfilling 
a. Furnish equipment, labor, and when necessary material required for backfilling the pipe line trenches according 

to Section 207, and as follows: 
1) When testing for visual leaks in open trenches, do not backfill until testing is complete and leaks are 

eliminated. 
2) When retaining pavement adjacent to trenches, replace removed pavement with the same or better material 

when approved in accordance with the appropriate Section for the pavement type replaced. 
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3) Place backfill on subgrades free of mud, frost, snow, or ice. 
4) Place and compact bedding course on trench bottoms and where indicated. Shape the bedding course to 

provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of 
conduits/pipes. 

5) Backfill shall include Class I or Class II Soils as defined in Section 810 or suitable material that conforms 
with [Fulton County Technical Specification for Water Main Construction]. 

6) Backfill shall be placed in two stages: first, side fill to a height of 12 inches (300 mm) above the top of 
pipe; second, overfill to former surface grade. Side fill shall consist of granular material laid in 6-inch (150 
mm) layers each consolidated by mechanical tamping and controlled addition of moisture, to a density of 
95% as determined by as determined by the Standard Proctor test (AASHTO T-99 Method D) or GDT 67. 
Overfill shall be layered and consolidated to match the entrenched material in cohesion and compaction. 
The top 12 inches (300 mm) shall be compacted to 100% of specified density. Consolidation by saturation 
or ponding shall not be permitted. 

7) Soil Moisture Control: Uniformly moisten and aerate subgrade and each subsequent fill or backfill soil 
layer before compaction to within 2% of optimum moisture content. Remove and replace, or scarify and air 
dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2% and is too wet to 
compact to specified dry unit weight. 

8) Initial backfill shall be carefully compacted under pipe haunches and evenly up on both sides and along the 
full length of piping or conduit to avoid damage or displacement of piping or conduit. Place and compact 
fill and backfill of satisfactory soil to final subgrade elevation. Backfill voids with satisfactory soil while 
removing shoring and bracing and/or trench boxes. 

9) After backfilling, maintain temporary surface restoration per GA Standard No. 1401 until permanent 
repaving is complete. No separate payment shall be made for replaced pavement. 

15. Disinfection of Water Mains 
a. New and existing pipelines and appurtenances shall be disinfected before placing into service. Disinfection can 

be conducted in conjunction with the pressure test. 
b. Before the main is chlorinated, it shall be filled to eliminate air pockets and shall be flushed to remove 

particulates. 
c. During disinfection of the water mains, an appropriate cross-connection control device, consistent with the 

degree of hazard, shall be provided for backflow protection of the active distribution system. 
d. Chlorination: Sterilize using only potable water with calcium hypochlorite (HTH), 1% chlorine solution, or 

other products acceptable to the Utility Owner and GDOT Project Manager and Department of Public Health. 
Comply with AWWA C651 including Section 9 procedures on final connections to existing mains. 
1) The chlorine solution used for disinfection of water mains shall have a free chlorine residual concentration 

not less than 25 mg/L or in accordance with [Fulton County Technical Specification for Water Main 
Construction]. 

2) Add enough disinfectant to provide a chlorine residual of not less than 10 parts per million (ppm) in 24 
hours or as required in [Fulton County Technical Specification for Water Main Construction]. All valves 
and hydrants shall be operated to ensure disinfection of the appurtenances. 

3) At the end of 24 hours, check the chlorine residual. If it is less than 10 ppm, add additional chlorine and 
check the line again after 24 hours. 

e. After the applicable retention period, the chlorinated water must not be disposed in a manner that will harm the 
environment. Neutralizing chemicals, such as Sulfur Dioxide, Sodium Bisulfite, Sodium Sulfite or Sodium 
Thiosulfate can be used to neutralize the chlorine residual remaining in the water to be wasted. 

f. After sterilization, flush the line with potable water until the chlorine residual is equal to the existing system. 
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1) After final flushing and before the water main is placed into service, water samples shall be collected from 
the main and tested for microbiological quality in accordance with the Georgia Rules for Safe Drinking 
Water. Samples shall be taken in the presence of the Utility Owner and GDOT Project Manager. 

2) When test results are not satisfactory, the pipeline shall be flushed and disinfected again as necessary 
without additional compensation until satisfactory results are obtained. 

H. Laying Service Lines and Appurtenances 
1. Except as modified in this Section, construct and install service connection assemblies and lines according to the 

Plans and the requirements for laying water mains. Install service lines at locations shown on the Plans or where 
designated by the Utility Owner and GDOT Project Manager. 

2. Install new pipe from the water main to the final location of the meter or to points designated by the Utility Owner 
and GDOT Project Manager to connect with existing or future service lines on abutting property. 

3. No water service connections shall be performed until the main is tested and disinfected. Water service lines shall be 
tested and disinfected prior to connection to the main.  

4. If required, install water service line inside casing pipe according to the Plans or [Fulton County Technical 
Specification for Water Main Construction]. 

5. At roads, paved drives, retaining walls, and other paved areas, install service tubing or casing pipe by pushing, 
pulling, or augering techniques. At all other locations, install service tubing by trenching and backfilling unless 
directed otherwise by GDOT.   

6. Service line installation includes all connections using saddles, unions, valves, fittings, corporation stops, curb stops, 
casing, and any and all appurtenant work required to provide a complete water service connection. 

7. Excavate for service lines as specified in Subsection 670.3.05 with the following exceptions: 
a. Ensure that trenches under pavements and across driveways are deep enough to provide at least 48 in (1.2 m) of 

cover, unless otherwise specified by [Fulton County Technical Specification for Water Main Construction] or 
directed by the Utility Owner and GDOT Project Manager. 

b. At other areas, trench depth and backfill cover may be adjusted at the discretion of the Utility Owner and 
GDOT Project Manager to provide at least 18 in (450 mm) of cover. 

8. Backfill service lines as specified in Subsection 670.3.05. 

9. All service lines, fittings, and appurtenances necessary for the water service connections shall be installed and 
backfilled in accordance with the manufacturer's recommendations and as per [Fulton County Technical 
Specification for Water Main Construction] and standard details. 

I. Cutting and Capping Existing Water Mains 
1. Disconnect by sawing or cutting and removing a segment of existing pipe where cutting and capping or plugging is 

shown on the Plans or directed by the Utility Owner or GDOT Project Manager. Provide a watertight pipe cap or 
plug and restraint mechanism to seal off existing mains indicated to remain in service. If water main is to be 
abandoned or removed and not specified to be grout filled, seal ends with a pipe cap or plug or with a masonry plug 
and minimum 6-inch (150 mm) cover of concrete on all sides around the end of the pipe. 

2. The Contractor shall be responsible for uncovering and verifying the size and material of the existing main to be 
capped or plugged. 

3. Abandoned manholes and water mains greater than 6-inch (150 mm) shall be filled with flowable fill per Section 
600 at the locations indicated on the Plans. Air release valves and water service connections along the abandoned 
main shall be plugged prior to grouting. Prior to backfilling, the bottom of the manhole shall be broken up in such a 
manner that water will readily pass through. The top portion of the manhole structure shall be removed in order to 
establish a minimum of 3 feet cover from subgrade or finished grade when not under the pavement and filled with 
sand or suitable backfill.   
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4. Water mains shall be flushed prior to placement of flowable fill. Use concrete or grout pumps capable of continuous 
delivery at planned placement rate with sufficient pressure to overcome friction and fill the sewer main. 

J. Relocating, Adjusting, and Removing 
1. Fire Hydrant Assemblies 

a. Relocate, adjust to grade, or remove fire hydrant assemblies including valve and valve boxes according to the 
Plans or as designated by the Utility Owner and GDOT Project Manager. 

b. Protect items during removal and relocation. Replace lost or damaged Items at no expense to GDOT or the 
Utility Owner. 

c. Disconnect each joint before removing items from the trench. 
d. Install relocated fire hydrant assemblies with tapping sleeve, and as specified herein for new fire hydrant 

assemblies. 
e. Test for leakage, adjust, and retest until no leaks appear. 
f. Backfill as specified in Subsection 670.3.05. 
g. Consider valve boxes part of the valve assembly and remove them intact with the valve. 

2. Water Valves and Boxes 
a. Adjust or remove water valves and valve boxes according to the Plans or as designated by the Utility Owner 

and GDOT Project Manager. 
b. Protect items during adjustment or removal. Replace lost or damaged Items at no expense to GDOT or the 

Utility Owner. 
c. Disconnect each joint before removing items from the trench. 
d. Test for leakage, adjust, and retest until no leaks appear. 
e. Backfill as specified in Subsection 670.3.05. 
f. Consider valve boxes part of the valve assembly and remove them intact with the valve. 

3. Existing Water Meters and Boxes 
a. Relocate existing water meters and boxes according to the Plans or the Utility Owner and GDOT Project 

Manager. 
b. To relocate water meters, remove the existing meter, associated backflow preventer, and box and replace with a 

short section of pipe. 
c. Inspect along with the Utility Owner and GDOT Project Manager each meter and backflow preventer before 

removal to determine the condition of each.  
d. Unless specified otherwise in the Plans or [Fulton County Technical Specification for Water Main 

Construction], new water meters and backflow preventers shall be furnished by the Contractor as necessary if 
these devices are deemed unsuitable for reuse. Contractor shall provide new water meter boxes if deemed 
unsuitable for reuse. The Contractor shall coordinate delivery of the water meters and backflow preventers to 
correspond to construction operations to minimize service interruptions. 

e. Relocation of water meters and boxes shall include without additional compensation, required pipe, unions and 
appurtenances, adapter fittings, necessary storage protection, and installation of meter, backflow preventer, 
meter box, and curb stop in the existing service line. 

4. Existing Water Service Lines 
a.  Water lines shall be adjusted to grade by excavating the existing lines, lowering or raising the lines, and 

backfilling according to the Plans or the Utility Owner and GDOT Project Manager. 
b. Furnish new materials or fittings required for the adjustment without additional compensation. 
c. Change connections at the main that result from this work. 
d. Repair leaks and damage caused by the operations at no expense to GDOT. 
e. When retaining a water meter where an existing service line is to be adjusted, adjust the existing meter and box 

to the proper grade without additional compensation. 
5. Other Water Appurtenances 
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a. Relocate, adjust to grade, or remove water main appurtenances including but not limited to air release valves, 
backflow preventers, pressure reducing/sustaining valves according to the Plans or as designated by the Utility 
Owner and GDOT Project Manager. 

6. Utility related items identified on the Plans to be salvaged are the property of the Utility Owner. Contractor shall 
coordinate with Utility Owner on delivery of salvaged materials. Should the Utility Owner choose to not accept 
these materials they shall be removed from the project site as soon as practical. 

K. Aerial Crossings 
1. Support must be provided for all joints in pipes utilized for aerial crossings. The supports must be installed to 

prevent frost heave, overturning, and settlement. Precautions against freezing, such as insulation, shall be provided. 
2. When the aerial crossing is accomplished by attachment to a bridge or drainage structure, the crossing shall meet all 

requirements of the agencies that own or have jurisdiction over such structures. 
3. Aerial installations shall be installed to avoid or minimize stream blockage during normal high water events. 
4. Underground valves shall be provided at both ends of the aerial crossing so that the section can be isolated for 

testing or repair. The valves shall be restrained, easily accessible, and not subject to flooding. An air release/vacuum 
relief valve shall be installed at all high points along the aerial crossing. 

5. Appropriate guards shall be installed at both ends of the aerial crossing to prevent public access to the pipe. 

670.3.06 Quality Acceptance 
A. Materials Certification 

For certain products, assemblies and materials, not on GDOT QPL List, and in lieu of normal sampling and testing 
procedures by the Contractor, the Utility Owner, and GDOT may accept from the Contractor the manufacturer’s 
certification with respect to the product involved under the conditions set forth in the following paragraphs: 
1. Material certifications shall be provided to GDOT, who shall distribute to the Utility Owner.  Material certifications 

shall be approved by GDOT and the Utility Owner prior to construction. The certification shall state/specify that the 
named product conforms to these specifications and requirements of the Utility Owner and GDOT, and 
representative samples thereof have been sampled and tested as specified. 

2. The certification shall either: 
a. Be accompanied by a certified copy of the test results, or 

b. Certify such test results are on file with the manufacturer and will be furnished to the Utility Owner and GDOT 
Project Coordinators upon demand. 

3. The certification shall state/specify the name and address of the manufacturer and the testing agency and the date of 
tests; and sets forth the means of identification which shall permit field determination of the product delivered to the 
project as being the product covered by the certification. 

4. Submit certification in triplicate with two copies of the covered product to the GDOT Project Coordinator, and one 
copy sent to GDOT’s State Materials and Research Engineer at 15 Kennedy Drive, Forest Park, Georgia. The 
certification shall specify the project number and contract ID number. No certificate shall be required for Portland 
cement when furnished from a manufacturer approved by GDOT. 

5. GDOT or the Utility Owner will not be responsible for any costs of certification or for any costs of the sampling and 
testing of products in connection therewith. 

6. GDOT and the Utility Owner reserve the right to require samples and test products for compliance with pertinent 
requirements irrespective of prior certification of the products by the manufacturer. Any materials that fail to meet 
specification requirements will be rejected. 

7. In accordance with the BUY AMERICA requirements of the Federal regulations (23 U.S.C. 313 and 23 CFR 
635.410) all manufacturing processes for steel and iron products or predominantly of steel or iron (at least 90% steel 
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or iron content) furnished for permanent incorporation into the work on this project shall occur in the United States.  
The only exception to this requirement is the production of pig iron and the processing, pelletizing and reduction of 
iron ore, which may occur in another country.  Other than these exceptions, all melting, rolling, extruding, 
machining, bending, grinding, drilling, coating, etc. must occur in the United States. 
a. Products of steel include, but are not limited to, such products as structural steel piles, reinforcing steel, 

structural plate, steel culverts, guardrail steel supports for signs, signals and luminaires, and cable wire/strand.  
Products of iron include, but are not limited to, such products as cast iron frames and grates and ductile iron 
pipe.  Coatings include, but are not limited to, the applications of epoxy, galvanizing and paint.  The coating 
material is not limited to this clause, only the application process. 

b. Records to be provided by the Contractor for this certification shall include a signed mill test report and a 
signed certification by each supplier, distributor, fabricator, and manufacturer that has handled the steel or iron 
product affirming that every process, including the application of a coating, performed on the steel or iron 
product has been carried out in the United States of America, except as allowed by this Section.  The lack of 
these certifications will be justification for rejection of the steel and/or iron product or nonpayment of the work. 

c. The requirements of said law and regulations do not prevent the use of miscellaneous steel or iron components, 
subcomponents and hardware necessary to encase, assemble and construct the above products, manufactured 
products that are not predominantly steel or iron or a minimal use of foreign steel and iron materials if the cost 
of such materials used does not exceed one-tenth of one percent (0.1%) of the total contract price or $2,500.00, 
whichever is greater. 

B. Flushing 
1. Prior to testing, water mains shall be cleaned and flushed to remove all sand and foreign matter. Water used for 

filling and cleaning shall be from an approved potable water source. Sufficient flushing water shall be introduced 
into the mains to produce a scouring velocity of not less than 3.5 feet per second to resuspend the solids, and this 
rate of flow shall be continued until the discharge is clear and no evidence of silt or foreign matter is visible. The 
Contractor shall dispose of all water used for flushing without causing a nuisance or property damage.   

2. In the event that the Contractor cannot obtain the flushing velocity, a poly-pig swab may be used to clean the 
pipeline.  The Contractor shall submit pigging plan to the Utility Owner and GDOT for review. The plan shall 
include type of pig material, water flow rate, discharge points, poly-pig detector and retrieval options.    

C. Hydrostatic Testing of Water Mains 
1. When the Utility Owner and GDOT Project Manager approve a section of pipe for testing, the Contractor shall 

furnish the materials, equipment, and labor to conduct the pressure and leakage tests. Use a test pump, pressure 
gauge, and a means of measuring the water necessary to maintain the required pressure during the prescribed testing 
time. All pressure and leakage testing shall be done in the presence of the Utility Owner and GDOT Project 
Coordinators as a condition precedent to the approval and acceptance of the system. All pipes shall have been 
thoroughly flushed prior to testing. Simultaneous or separate pressure and leakage tests may be performed. 

2. All water for testing and flushing shall be potable water provided by the Contractor, at no cost to the Utility Owner 
or GDOT, from an approved source. Flow velocity during line filling shall not exceed 2 feet (0.6 m) per second 
(fps). 

3. Testing Requirements 
a. Water mains shall be tested in sections between valves, thereby, testing each valve for secure closure. Testing 

shall be done immediately after installation and backfilling has been completed. 
b. The mains shall be tested in accordance with the latest revision of AWWA C600 for ductile iron and C605 for 

PVC under an average hydrostatic pressure of the greater of 1.5 times the maximum working pressure or 150 
psi as measured at the lowest point in the system for a minimum of 2 hours. Pressure shall be maintained until 
all sections under testing have been checked for evidence of leakage. 
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c. While the system is being filled with water, air shall be carefully and completely exhausted. If permanent air 
vents are not located at all high points, the Contractor shall install corporation stops or fittings and valves at 
such points at no additional expense to the Utility so the air can be expelled as the pipe system is slowly filled. 

d. Makeup water shall be added, as required, to maintain the pressure within 5 psi of the test pressure. The 
quantity used shall be measured by pumping from a calibrated container. The maximum amount of makeup 
water allowed shall be determined by the following formula: 

L =     SD  P0.5 

          148,000  

in which, 

L = Allowable Leakage in gallons per hour 

S = Length of pipe being tested in feet 

D = Nominal pipe diameter in inches 

P = Average test pressure during the test in psi gauge 
e. Visible leaks shall be corrected regardless of total leakage shown by test. All pipe fittings and other materials 

found to be defective under test shall be removed and replaced. Lines which fail to meet test requirements shall 
be repaired and retested as necessary until test requirements are met. No additional compensation shall be made 
for repairs or retesting. 

670.3.07 Contractor Warranty and Maintenance 
General Provisions 101 through 150. 

670.4 Measurement 
Incidentals including excavation, rock removal, backfilling, disinfection, testing, temporary water connections, pavement 
removal, pavement replacement, and other incidentals required for the installation of water distribution items are not 
measured for separate payment and shall be included in the applicable Pay Items below. Water mains, service lines, and other 
associated Items of work in this Specification, complete, in place, and accepted, are measured for payment as follows: 

A. Ductile Iron Water Mains 
Ductile iron water mains shall be measured in linear feet (meters) for each size, thickness class, and type (restrained, 
non-restrained) installed. Measurement shall be horizontally above the centerline of the pipe and shall include the length 
of valves and fittings. 

B. PVC Water Main 
PVC water mains shall be measured in linear feet (meters) for each size and type (restrained, non-restrained) installed. 
Measurement shall be horizontally above the centerline of the pipe and shall include the length of valves and fittings. 

C. Fusible PVC Water Main 
Fusible PVC water mains shall be measured in linear feet (meters) for each size and type installed. Measurement shall be 
horizontally above the centerline of the pipe and shall include the length of valves and fittings. 

D. HDPE Water Main 
HDPE water mains shall be measured in linear feet (meters) for each size and type installed. Measurement shall be 
horizontally above the centerline of the pipe and shall include the length of valves and fittings. 
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E. Ductile Iron Fittings 
Ductile iron fittings are considered subsidiary to the water line in which they are used and are not measured for separate 
payment. This Item includes, but is not limited to, wyes, tees, bends, crosses, sleeves, plugs and caps, and reducers. 

F. Restrained Joints 

Joint restraints used with the installation of PVC or ductile iron pipe are considered subsidiary to the water line in which 
they are used and are not measured for separate payment.   

G. Gate Valves 
Gate valves shall be measured on an individual basis for each size valve and box assembly acceptably installed. 

H. Butterfly Valves 
Butterfly valves shall be measured on an individual basis on the number of each size valve and box assembly acceptably 
installed. 

I. Tapping Sleeve and Valve Assembly 
Tapping sleeve and valve assemblies shall be measured on an individual basis on the number of each size tapping sleeve 
and valve assembly acceptably installed. 

J. Fire Hydrant Assemblies 
Fire hydrant assemblies shall be measured on an individual basis on the number of hydrants acceptably installed. 

K. Water Service Lines 
Service lines shall be measured in linear feet (meters) for each size of service pipe installed. Measurements are made 
from end to end and from center of lines to ends of branches and include tapping saddle, sleeve, valves, service 
connection assemblies, sleeves, adapters, and fittings. 

L. Air Release Valve Assembly 
Air release valve assemblies shall be measured on an individual basis on the number of each size and type of air release 
valve assembly acceptably installed. 

M. Blow-Off Assemblies 
Blow-off assemblies shall be measured on an individual basis on the number of each blow-off assembly acceptably 
installed.  

N. Backflow Prevention Device 

Backflow prevention devices shall be measured on an individual basis on the number of each size and type backflow 
preventer acceptably installed.  

O. Water Meter 
Water meters shall be measured on an individual basis on the number of each size meter acceptably installed.   

P. Steel Casing 
Steel casing pipe of the wall thickness and diameter specified shall be measured by the linear foot for each size and 
thickness of steel casing pipe installed. Measurement shall be horizontally above the centerline of the casing. 

Q. Relocation of Existing Fire Hydrant Assemblies, Air Release Valves, Water Meters, Backflow Preventers, and 
Pressure Reducing or Sustaining Valves 
Relocation of existing fire hydrant assemblies, air release valves, water meters, backflow preventers, and pressure 
reducing or sustaining valves shall be measured on an individual basis on the number of each acceptably relocated 
including relocation and final adjustment of boxes. 



Section 670—Water Distribution System 

 Page 25 

R. Adjustment of Existing Meter Boxes and Valve Boxes to Grade 
Adjustment of existing meter boxes and valve boxes adjusted to grade in their original locations shall be measured on an 
individual basis on the number of each acceptably adjusted in accordance with Section 611.  

S. Adjustment of Existing Backflow Preventers  
Adjustment of existing backflow preventers to grade in their original locations shall be measured on an individual basis 
on the number of each acceptably adjusted in accordance with Section 611.  

T. Removal of Water Meters, Fire Hydrant Assemblies, and Backflow Preventers 
Removal of existing water meters and boxes, fire hydrants assemblies, and backflow preventers shall be measured on an 
individual basis on the number of each removed. 

U. Adjustment of Water Service Lines 
Adjustment of water service lines shall be measured in linear feet (meters) of service line pipe lowered or raised, and 
shall include the length of valves, fittings, meters, boxes, and other appurtenances. Measurements are made from end to 
end of actual adjustments. 

V. Concrete Thrust Blocks 
Concrete thrust blocking installed shall be measured as indicated in Section 500 per cubic yard of concrete acceptably 
installed. When Concrete Thrust Blocks is not shown as a pay item, include the cost of the work in the bid price for the 
appropriate item. 

W. Concrete Thrust Collars 
Concrete thrust collars shall be measured on an individual basis on the number of each size thrust collar acceptably 
installed. When Concrete Thrust Collars is not shown as a pay item, include the cost of the work in the bid price for the 
appropriate item 

X. Cut and Cap Water Main 
Cutting and capping of water mains shall be measured on an individual basis per each instance of cutting and plugging 
existing mains as shown on the Plans. 

Y. Removal of Water Mains 
Unless specified removal of water mains shall be removed in accordance with Section 210. If specified removal of water 
mains shall be measured per linear foot for each size pipe actually removed in accordance with Section 610. 
Measurement shall be horizontally above the centerline of the pipe removed and shall include the length of valves and 
fittings. 

Z. Line Stop 
Line stops shall be measured on an individual basis on the number of each size line stop actually installed. 

AA. Flowable Fill 
Flowable fill shall be measured as indicted in Section 600 per cubic yard of flowable fill acceptably installed. When 
flowable fill is not shown as a pay item, include the cost of the work in the bid price for the appropriate item. 

BB. Insertion Valve 
Insertion valves shall be measured on an individual basis on the number of each size valve acceptably installed. 

CC. Three-Dimensional (3D) Survey 
Three-dimensional survey shall be measured as one lump sum for a complete and accepted survey. This item will be 
included in the overall pipe measurement. No separate payment for this work. 
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670.4.01 Limits 
General Provisions 101 through 150. 

670.5 Payment 
The Contract Unit Price for each Item, complete and accepted, shall include all costs incidental to the construction of the Item 
according to the Plans and as specified in this Section. The unit prices bid shall include due allowance for the salvage value 
of all materials removed from existing or temporary lines and not installed in the completed work. All such surplus items 
shall become the property of the Contractor unless such surplus items are specified to be salvaged. Payment for any Item 
listed below is full compensation for the Item or Items complete in place. 

A. Ductile Iron Water Mains 

Ductile iron mains shall be paid for at the unit price per linear foot for each diameter pipe installed and shall cover the 
cost for all materials, transportation, labor, equipment, excavation, sheeting and shoring, installation of pipe, joints and 
jointing materials, anchoring, warning tape, polyethylene encasement, protection of existing utilities, connections to 
existing water mains, sampling taps, temporary blow-offs, flushing, cleaning, pigging, chlorine for disinfection, 
disinfection, backfilling, backfill materials, disposal of unsuitable backfill material, tamping, testing, densities, utility 
crossings, dewatering, trench stabilization, clean-up, restoration and all work and materials necessary to place the pipe 
into service. 

B. PVC Water Main 

PVC water mains shall be paid for at the unit price per linear foot for each diameter pipe installed and shall cover the 
cost for all materials, transportation, labor, equipment, excavation, sheeting and shoring, installation of pipe, anchoring, 
tracer wire, warning tape, protection of existing utilities, connections to existing water mains, sampling taps, temporary 
blow-offs, flushing, cleaning, pigging, chlorine for disinfection, disinfection, backfilling, backfill materials, disposal of 
unsuitable backfill material, tamping, testing, densities, utility crossings, dewatering, trench stabilization, clean-up, 
restoration, and all work and materials necessary to place the pipe into service. 

C. Fusible PVC Water Main 

Fusible PVC water mains shall be paid for at the unit price per linear foot for each diameter pipe installed and shall cover 
the cost for all materials, transportation, labor, equipment, excavation, sheeting and shoring, entry/exit pits, installation 
of pipe, joints and jointing materials, tracer wire, warning tape, mechanical joint adapters, protection of existing utilities, 
connections to existing water mains, fusion process materials and equipment, directional drilling materials and 
equipment, tracking system, assembling, welding, supporting, stringing, pulling, pigging, cleaning, sampling taps, 
temporary blow-offs, flushing, chlorine for disinfection, disinfection, backfilling, backfill materials, disposal of 
unsuitable backfill material, tamping, testing, densities, utility crossings, dewatering, trench stabilization, clean-up, and 
restoration, and all incidentals necessary to place the pipe into service except where such items are shown to be paid for 
under a separate Pay Item. 

D. HDPE Water Main 

HDPE water mains shall be paid for at the unit price per linear foot for each diameter pipe installed and shall cover the 
cost for all materials, transportation, labor, equipment, excavation, sheeting and shoring, entry/exit pits, installation of 
pipe, tracer wire, warning tape, mechanical joint adapters, protection of existing utilities, connections to existing water 
mains, fusion process materials and equipment, directional drilling materials and equipment, tracking system, 
assembling, welding, supporting, stringing, pulling, pigging, cleaning, sampling taps, temporary blow-offs, flushing, 
chlorine for disinfection, disinfection, backfilling, backfill materials, disposal of unsuitable backfill material, tamping, 
testing, densities, utility crossings, dewatering, trench stabilization, clean-up, and restoration, and all incidentals 
necessary to place the pipe into service except where such items are shown to be paid for under a separate Pay Item. 
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E. Ductile Iron Fittings 

Ductile iron fittings are considered subsidiary to the water line in which they are used and are not measured for separate 
payment as outlined in the manufacturers’ catalogues and shall cover the cost for all materials, transportation, labor, 
equipment, excavation, sheeting and shoring, installation of fittings, joints and jointing materials, anchoring, warning 
tape, polyethylene encasement, protection of existing utilities, flushing, chlorine for disinfection, disinfection, 
backfilling, backfill materials, disposal of unsuitable backfill material, tamping, testing, densities, utility crossings, 
dewatering, trench stabilization, clean-up, restoration, all other related and necessary materials, work and equipment 
required to install a complete and operable pipeline fitting. This Item includes, but is not limited to, wyes, tees, bends, 
crosses, sleeves, plugs and caps, couplings, and reducers. 

F. Restrained Joints 

Restrained joints are considered subsidiary to the water line in which they are used and are not measured for separate 
payment as outlined in the manufacturers’ catalogues and shall cover the cost for all materials, transportation, labor, 
equipment, excavation, sheeting, shoring, installation of the restraint device, polyethylene encasement, protection of 
existing utilities, backfilling, backfill material, disposal of unsuitable backfill materials, tamping, testing, densities, 
utility crossings, dewatering, trench stabilization, clean-up, restoration, and all work and materials necessary to install the 
restrained joint.  

G. Gate Valves 

Gate valves shall be paid for at the unit price per each size gate valve and box assembly installed and shall cover the cost 
for all materials, transportation, labor, equipment, excavation, sheeting and shoring, installation of the gate valves 
(including valve box), concrete pad or collar, valve identification disc, valve marker, valve tag, polyethylene 
encasement, protection of existing utilities, chlorine for disinfection, disinfection, backfilling, backfill material, disposal 
of unsuitable backfill materials, tamping, testing, densities, utility crossings, dewatering, trench stabilization, clean-up, 
restoration, and all work and materials necessary to install the gate valve and place it in service.  

H. Butterfly Valves 

Butterfly valves shall be paid for at the unit price per each size butterfly valve and box assembly installed and shall cover 
the cost for all materials, transportation, labor, equipment, excavation, sheeting and shoring, installation of the butterfly 
valves including valve box, concrete pad or collar, valve identification disc, valve marker, valve tag, polyethylene 
encasement, protection of existing utilities, chlorine for disinfection, disinfection, backfilling, backfill material, disposal 
of unsuitable backfill materials, tamping, testing, densities, utility crossings, dewatering, trench stabilization, clean-up, 
restoration and all work and materials necessary to install the butterfly valve and place it in service.  

I. Tapping Sleeve and Valve Assembly 

Tapping sleeve and valves assemblies shall be paid for at the unit price per each size tapping sleeve and valve assembly 
installed and shall cover the cost for all materials, transportation, labor, equipment, excavation, sheeting and shoring, 
installation of tapping sleeves and valve assemblies including valve box, concrete pad or collar, valve marker, valve tag, 
polyethylene encasement, protection of existing utilities, tapping the potable water main, chlorine for disinfection, 
disinfection, sampling points, backfilling, backfill material, disposal of unsuitable backfill materials, tamping, testing, 
densities utility crossings, dewatering, trench stabilization, clean-up, restoration, and all work and necessary hardware to 
install the tapping sleeve assembly and valve and place it in service.  

J. Fire Hydrant Assembly 

Fire hydrant assemblies shall be paid for at the unit price per each hydrant installed and shall cover the cost for all 
materials, transportation, labor, equipment, excavation, sheeting and shoring, installation of the fire hydrant assemblies 
(all configurations), vertical extensions, tapping sleeve, valve, hydrant lead piping, joint connections, fittings, tees, 
restraints, crushed stone drain, polyethylene encasement, protection of existing utilities, valve box, concrete pad or 
collar, valve identification disc, valve marker, valve tag, chlorine for disinfection, disinfection, backfilling, backfill 
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material, disposal of unsuitable backfill materials, tamping, testing, densities, utility crossings, dewatering, trench 
stabilization, clean-up, restoration, and all work and materials necessary to install the fire hydrant assembly and place it 
in service.  

K. Water Service Line 

Water service lines shall be paid for at the unit price per linear feet (meters) of the size service line installed and shall 
cover the cost for all materials, transportation, labor, equipment, excavation, sheeting and shoring, installation of water 
service line, tracer wire, tapping saddle, sleeve, corporation stops, fittings, curb stops, casing pipe, plugging abandoned 
water service connection, removal of abandoned water service line, protection of existing utilities, locating and 
connection to existing or new water main, chlorine for disinfection, disinfection, sampling points, backfilling, backfill 
materials, disposal of unsuitable backfill material, tamping, testing, densities, utility crossings, dewatering, trench 
stabilization, clean-up, restoration, and all work and materials necessary to place the water service line into service. 
Water meter and box shall be paid for under a separate Pay Item. 

L. Water Meter and Box 

Water meters shall be paid for at the unit price per each size water meter installed and shall cover the cost for all 
materials, transportation, labor, equipment, excavation, sheeting and shoring, installation of the meter and box, 
adjustment to final grade, fittings, protection of existing utilities, chlorine for disinfection, disinfection, backfilling, 
backfill materials, disposal of unsuitable backfill material, tamping, testing, densities, utility crossings, dewatering, 
trench stabilization, clean-up, restoration, and all work and materials necessary to place the meter into service except 
where such items are to be paid for under a separate Pay Item. 

M. Backflow Preventer 

Back flow prevention devices shall be paid for at the unit price per each type backflow preventer installed and shall 
cover the cost for all materials, transportation, labor, equipment, excavation, sheeting and shoring, installation of the 
backflow preventer, concrete vault, adjustment to final grade, testing and certification, fittings, tees, restraints, protection 
of existing utilities, chlorine for disinfection, disinfection, backfilling, backfill materials, disposal of unsuitable backfill 
material, tamping, testing, densities, utility crossings, dewatering, trench stabilization, clean-up, restoration, and all work 
and materials necessary to place the meter into service except where such items are to be paid for under a separate Pay 
Item. 

N. Air Release Valve Assembly 

Air release valve assemblies shall be paid for at the unit price per each size and type of air release valve assembly 
installed and shall cover the cost for all materials, transportation, labor, equipment, excavation, sheeting and shoring, 
installation of the air release assembly, tapping saddle, isolation valve, reducers, piping, restraints, fittings, tracer wire, 
concrete manhole or vault, ring and cover, protection of existing utilities, chlorine for disinfection, disinfection, 
backfilling, backfill materials, disposal of unsuitable backfill material, tamping, testing, densities, utility crossings, 
dewatering, trench stabilization, clean-up, restoration, and all work and materials necessary to place the air release 
assembly into service. 

O. Pressure Reducing / Sustaining Valve 

Pressure reducing / sustaining valve shall be paid for at the unit price per each size and type of pressure reducing / 
sustaining valve installed and shall cover the cost for all materials, transportation, labor, equipment, excavation, sheeting 
and shoring, installation of the pressure reducing / sustaining valve, reducers, piping, restraints, fittings, tracer wire, 
concrete manhole or vault, ring and cover, tracer wire, protection of existing utilities, chlorine for disinfection, 
disinfection, backfilling, backfill materials, disposal of unsuitable backfill material, tamping, testing, densities, utility 
crossings, dewatering, trench stabilization, clean-up, restoration, and all work and materials necessary to place the 
pressure reducing / sustaining valve into service.  

P. Blow-Off Assembly 
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Blow-off assemblies shall be paid for at the unit price per each blow-off assembly installed and shall cover the cost for 
all materials, transportation, labor, equipment, excavation, sheeting and shoring, installation of the blow-off assembly, 
valves, valve boxes, concrete pad or collar, piping, restraints, fittings, tracer wire, protection of existing utilities, chlorine 
for disinfection, disinfection, backfilling, backfill materials, disposal of unsuitable backfill material, tamping, testing, 
densities, utility crossings, dewatering, trench stabilization, clean-up, restoration, and all work and materials necessary to 
place the blow-off assembly into service.  

Q. Steel Casing 

Steel casing pipe shall be paid for at the unit price per linear foot according to the diameter and thickness of the steel 
casing installed and shall cover the cost for all materials, transportation, labor, equipment, excavation, sheeting and 
shoring, protection of existing utilities, steel casing pipe, skid, steel straps, coatings, casing spacers, end seals, boring and 
jacking pits, backfilling, backfill materials, disposal of unsuitable backfill material, tamping, testing, densities, 
dewatering, trench stabilization, clean-up, restoration, and all work and materials necessary to install the steel casing 
except where such items are shown to be paid for under a separate Item. The carrier pipe shall be paid from other 
applicable Pay Item. 

 

R. Relocation of Existing Air Release Valve 

Relocation of air release valves shall be paid for at the unit price per each air release valve assembly relocated and shall 
cover the cost for all materials, transportation, labor, equipment, excavation, sheet and shoring, removal of existing air 
release valve assembly, installation at another location, piping, restraints, tracer wire, fittings, adjustment to final grade,  
polyethylene encasement, protection of existing utilities, chlorine for disinfection, disinfection backfilling, backfill 
material, disposal of unsuitable backfill materials, tamping, testing, densities, dewatering, trench stabilization, clean-up, 
restoration and all work necessary to locate, remove and relocate the air release valve except where such items are shown 
to be paid for under a separate Pay Item. 

S. Relocation of Existing Fire Hydrant Assembly 

Relocation of fire hydrants shall be paid for at the unit price per each hydrant assembly relocated and shall cover the cost 
for all materials, transportation, labor, equipment, excavation, sheet and shoring, removal of existing fire hydrant 
assembly, installation at another location, vertical extensions, hydrant lead piping, joint connections, fittings, tees, 
restraints, crushed stone drain, polyethylene encasement, valve box, concrete pad or collar, valve identification disc, 
valve marker, adjustment to final grade, protection of existing utilities, chlorine for disinfection, disinfection, backfilling, 
backfill material, disposal of unsuitable backfill materials, tamping, testing, densities, dewatering, trench stabilization, 
clean-up, restoration, and all work necessary to locate, remove and relocate the hydrant. 

T. Relocation of Existing Backflow Prevention Devices 

Relocation of backflow prevention devices shall be paid for at the unit price per each backflow preventer relocated and 
shall cover the cost for all materials, transportation, labor, equipment, excavation, sheet and shoring, removal of existing 
backflow preventer, installation at another location, adjustment to final grade, testing and certification, fittings, tees, 
restraints, protection of existing utilities, chlorine for disinfection, disinfection, backfilling, backfill material, disposal of 
unsuitable backfill materials, tamping, testing, densities, dewatering, trench stabilization, clean-up, restoration, and all 
work necessary to locate, remove and relocate the backflow prevention device. The service line from the main to the 
relocated backflow preventer shall be paid for under a separate Pay Item. 

U. Relocation of Water Meter and Box 

Relocation of existing water meter and boxes shall be paid for at the unit price of each water meter and box relocated and 
shall cover the cost of  all materials, transportation, labor, equipment, excavation, sheeting and shoring, removal of 
existing water meter and box, installation at another location, adjustment to final grade, protection of existing utilities, 
chlorine for disinfection, disinfection, backfilling, backfill material, disposal of unsuitable backfill materials, tamping, 
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testing, densities, utility crossings, dewatering, trench stabilization, clean-up, restoration, and all work and materials 
necessary to relocate the water meter and box except where such items are shown to be paid for under a separate Item. 
The new service line from the main to the relocated meter shall be paid for under a separate Pay Item. 

V. Adjustment of Existing Water Service Line 

Adjustment of existing water service lines shall be paid in accordance with Section 611, for at the unit price per linear 
foot of service line adjusted and shall cover the cost of all materials, transportation, labor, equipment, excavation, 
sheeting and shoring, adjustment of service line, tracer wire and splices, chlorine for disinfection, disinfection, 
backfilling, backfill material, disposal of unsuitable backfill materials, tamping, testing, densities, dewatering, trench 
stabilization, clean-up, restoration, and all work and materials necessary to adjust the service line except where such 
items are shown to be paid for under a separate Pay Item. 

W. Adjustment of Existing Water Valve Boxes to Grade 

Adjustment of existing valve boxes shall be paid for in accordance with Section 611, at the unit price per each valve box 
adjusted to final grade and shall cover the cost of all materials, transportation, labor, equipment, excavation, sheeting and 
shoring, valve case and lid, trench adapter and operating nut extensions/reductions, tracer wire and splices, tracer wire 
riser and threaded plug, concrete pad, valve identification disc, backfilling, backfill material, disposal of unsuitable 
backfill materials, tamping, testing, densities, dewatering, trench stabilization, clean-up, restoration, and all work and 
materials necessary to adjust the valve box. 

X. Adjustment of Blow-off Assembly  

Adjustment of existing blow-off assemblies shall be paid for at the unit price per each blow-off adjusted to final grade 
and shall cover the cost of all materials, transportation, labor, equipment, excavation, sheeting and shoring, valve case 
and lid, trench adapter and operating nut extensions/reductions, tracer wire and splices, tracer wire riser and threaded 
plug, piping, concrete pad or collar, valve identification disc, chlorine for disinfection, disinfection, backfilling, backfill 
material, disposal of unsuitable backfill materials, tamping, testing, densities, dewatering, trench stabilization, clean-up, 
restoration, and all work and materials necessary to adjust the blow-off assembly. 

Y. Adjustment of Existing Water Meter Boxes to Grade 

Adjustment of existing meter boxes shall be paid for at the unit price per each meter box adjusted to finished grade and 
shall cover the cost of all materials, transportation, labor, equipment, excavation, sheeting and shoring, adjustment of 
water meter box to final grade, protection of existing utilities, backfilling, backfill material, disposal of unsuitable 
backfill materials, tamping, testing, densities, dewatering, trench stabilization, clean-up, restoration, and all work and 
materials necessary to adjust the water meter box. 

Z. Adjustment of Backflow Preventer 

Adjustment of existing backflow preventers shall be paid for at the unit price per each backflow preventer adjusted to 
finished grade and shall cover the cost of all materials, transportation, labor, equipment, excavation, sheeting and 
shoring, adjustment of backflow preventer to final grade, adjustment of backflow preventer vault to final grade, 
protection of existing utilities, backfilling, backfill material, disposal of unsuitable backfill materials, tamping, testing, 
densities, dewatering, trench stabilization, clean-up, restoration, and all work and materials necessary to adjust the water 
meter box. 

AA. Adjustment of Existing Fire Hydrant Assembly to Grade 

Adjustment of existing fire hydrants shall be paid for at the unit price per each hydrant adjusted to finished grade and 
shall cover the cost of all materials, transportation, labor, equipment, excavation, sheeting and shoring, adjustment of 
hydrant, protection of existing utilities, chlorine for disinfection, disinfection, backfilling, backfill material, disposal of 
unsuitable backfill materials, tamping, testing, densities, dewatering, trench stabilization, clean-up, restoration, and all 
work and materials necessary to adjust the hydrant.  
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BB. Removal of Water Valve and Box 

Removal of water valves shall be paid for at the unit price per each valve removed and shall cover the cost for all 
materials, transportation, labor, equipment, excavation, sheet and shoring, removal of existing water valve and box, 
protection of existing utilities, backfilling, backfill material, disposal of unsuitable backfill materials, tamping, testing, 
densities, dewatering, trench stabilization, clean-up, restoration, storage and delivery of removed valves identified to be 
salvaged, and all work necessary to remove the valve and box.  

CC. Removal of Water Meter and Box 

Removal of water meters shall be paid for at the unit price per each meter removed and shall cover the cost for all 
materials, transportation, labor, equipment, excavation, sheet and shoring, removal of existing water meter and box, 
protection of existing utilities, backfilling, backfill material, disposal of unsuitable backfill materials, tamping, testing, 
densities, dewatering, trench stabilization, clean-up, restoration, storage and delivery of removed meters and boxes 
identified to be salvaged, and all work necessary to remove the meter.   

DD. Removal of Fire Hydrant Assembly  

Removal of fire hydrant assemblies shall be paid for at the unit price per each hydrant assembly removed and shall cover 
the cost for all materials, transportation, labor, equipment, excavation, sheet and shoring, removal of existing fire hydrant 
assembly, protection of existing utilities, backfilling, backfill material, disposal of unsuitable backfill materials, tamping, 
testing, densities, dewatering, trench stabilization, clean-up, restoration, storage and delivery of removed hydrants 
identified to be salvaged, and all work necessary to remove the hydrant.   

EE. Removal of Air Release Valve 

Removal of air release valves shall be paid for at the unit price per each air release valve removed and shall cover the 
cost for all materials, transportation, labor, equipment, excavation, sheeting and shoring, removal of air release valve 
assemblies, piping, concrete manholes or vaults, and fabricated enclosures, backfilling, backfill materials, disposal of 
unsuitable backfill materials, tamping, testing, densities, dewatering, trench stabilization, clean-up, restoration, storage 
and delivery of air release valves identified to be salvaged, and all work necessary to remove the air release valve.   

FF. Removal of Backflow Prevention Devices 

Removal of backflow prevention devices shall be paid for at the unit price per each backflow preventer removed and 
shall cover the cost for all materials, transportation, labor, equipment, excavation, sheet and shoring, removal of existing 
backflow preventer and vault, protection of existing utilities, backfilling, backfill material, disposal of unsuitable backfill 
materials, tamping, testing, densities, dewatering, trench stabilization, clean-up, restoration, storage and delivery of 
removed backflow preventers identified to be salvaged, and all work necessary to remove the backflow preventers. 

GG. Concrete Thrust Blocks 

Concrete thrust blocks shall be paid for at the unit price per cubic yard of concrete complete in place as indicated in 
Section 500 and shall cover the cost of all materials, transportation, labor, equipment, excavation, sheeting and shoring, 
concrete, forming, reinforcement, protection of existing utilities, backfilling, backfill material, disposal of unsuitable 
backfill materials, tamping, testing, densities, dewatering, trench stabilization, clean-up, restoration, and all work and 
materials necessary to install a complete thrust block. When Concrete Thrust Blocks is not shown as a pay item, include 
the cost of the work in the bid price for the appropriate item 

HH. Concrete Thrust Collars 

Concrete thrust collars shall be paid for at the unit price per each size of thrust collar and shall cover the cost of all 
materials, transportation, labor, equipment, excavation, sheeting and shoring, reinforced concrete thrust collars, retainer 
glands, reinforcement, protection of existing utilities, backfilling, backfill material, disposal of unsuitable backfill 
materials, tamping, testing, densities, dewatering, trench stabilization, clean-up, restoration, and all work and materials 
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necessary to install a complete thrust collar. When Concrete Thrust Collar is not shown as a pay item, include the cost of 
the work in the bid price for the appropriate item 

II. Removal of Water Main 

Removal of water mains shall be paid for at the unit price per linear foot of the size of water main to be removed in 
accordance with Section 610 and shall cover the cost for all materials, transportation, labor, equipment, excavation, 
sheeting and shoring, protection of existing utilities, backfilling, backfill material, disposal of unsuitable backfill 
materials, tamping, testing, densities, dewatering, trench stabilization, clean-up, bypass pumping (as required), 
restoration, and all work and materials necessary to locate, remove and dispose of the pipe and associated appurtenances. 
Unless indicated for removal in a separate Pay Item, appurtenances to be removed shall include but not be limited to 
fittings, isolation valves, air release valves, valve boxes, blow-offs, steel casings, casing spacers, fire hydrant assemblies, 
water service lines, water meter boxes, thrust blocks, and concrete. All such surplus items shall become the property of 
the Contractor unless specified to be salvaged by the Utility Owner. 

JJ. Cut and Plug Existing Water Main 

Cutting and plugging of existing water mains shall be paid for at the unit price per each installation and shall cover all 
materials, transportation, labor, equipment, excavation, sheeting and shoring, protection of existing utilities, backfilling, 
backfill material, disposal of unsuitable backfill materials, tamping, testing, densities, dewatering, trench stabilization, 
clean-up, restoration, and all work and materials necessary to cut and plug existing water mains, except where such items 
are shown to be paid for under a separate Pay Item. 

KK. Line Stops 
Line stops shall be paid for at the unit price per each size line stop installed and shall cover the cost for all materials, 
transportation, labor, equipment, excavation, sheeting and shoring, installation of the line stop assemblies, valves, valve 
boxes, fittings, restraints, protection of existing utilities, chlorine for disinfection, disinfection, sampling points, 
backfilling, backfill material, disposal of unsuitable backfill materials, tamping, testing, densities, utility crossings, 
dewatering, trench stabilization, clean-up, restoration, and all work and materials necessary to install the gate valve and 
place it in service. 

LL. Flowable Fill 
Flowable fill shall be paid for at the unit price per cubic yard of flowable fill complete in place as indicated in Section 
600 and shall cover the cost for all materials, transportation, labor, equipment, excavation, sheeting and shoring, 
flushing, plugging air release valves and service connections, installation of flowable fill, protection of existing utilities, 
backfilling, backfill material, disposal of unsuitable backfill materials, tamping, testing, densities, utility crossings, 
dewatering, trench stabilization, clean-up, restoration, and all work and materials necessary to install the gate valve and 
place it in service.  When flowable fill is not shown as a pay item, include the cost of the work in the bid price for the 
appropriate item 

MM.  Insertion Valve 
Insertion valves shall be paid for at the unit price per each size valve inserted and shall cover the cost for all materials, 
transportation, labor, equipment, excavation, sheeting and shoring, installation of the valve, valve boxes, fittings, 
restraints, concrete pad or collar, valve identification disc, valve marker, polyethylene encasement, protection of existing 
utilities, chlorine for disinfection, disinfection, sampling points, backfilling, backfill material, disposal of unsuitable 
backfill materials, tamping, testing, densities, dewatering, trench stabilization, clean-up, restoration, and all work and 
materials necessary to install the insertion valve and place it in service. 

NN. Three-Dimensional (3D) Survey 
Three-dimensional survey cost will be included in the overall pipe measurement and no separate payment for this work 
will be made, and it shall cover the costs for all non-destructive methods of locating installed utilities and associated 
electronic deliverables per Utility Owner specifications.   
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Payment will be made under: 

Item No. 670 Water Main_____ in (mm) Per linear foot (meter) 

Item No. 670 Gate Valve_____ in (mm) Per each 

Item No. 670 Tapping Sleeve and Valve Assembly __ in (mm) x____ in (mm) Per each 

Item No. 670 Fire Hydrant  Per each 

Item No. 670 Water Service Line_____ in (mm) Per linear foot (meter) 

Item No. 670 Relocate Existing Fire Hydrant  Per each 

Item No. 670 Relocate Existing Water Valve including Box Per each 

Item No. 670 Relocate Existing Water Meter including Box Per each 

Item No. 670 Adjust Water Service Line to Grade Per linear foot (meter) 

Item No. 670 Remove Existing Water Meter including Box Per each 

Item No. 670 Remove existing fire hydrant Per each 

Item No. 670 Steel casing_____ in (mm) Per linear foot (meter) 

Item No. 670 Butterfly valve_____ in (mm) Per each 

Item No. 670 Double strap saddle_____ in (mm) x_____ in (mm) Per each 

 

Item No. 670 Tapping Valve, ___ in(mm) Per each 

Item No. 670 Air Release Valve Assembly_____ in (mm) Per each 

Item No. 670 Water Meter, ___ in Per each 

Item No. 670 Insertion Valve, ____in Per each 

Item No. 670 Line Stop_____ in (mm) Per each 

Item No. 670 Cut and Plug Existing Water Main Per each 

Item No. 670 Blow-Off Assembly, Complete Per each 

Item No. 670 Pressure Reducing/Sustaining Valve Per each 

Item No. 670 Backflow Prevention Assembly Per each 

Item No. 670 Concrete Thrust Collar, ______ in Per each 

Item No. 670 Relocate Backflow Prevention Assembly Per each 

Item No. 670 Relocate Existing Water Meter, including Bypass & Vault_____ in 
(mm) 

Per each 

Item No. 670 Relocate Pressure Reducing/Sustaining Valve  Per each 

Item No. 670 Adjust Blowoff Assembly Per each 

Item No. 670 Remove Existing Water Valve, including Box Per each 

Item No. 670 Remove Existing Fire Hydrant Per each 

 

670.5.01 Adjustments 
 General Provisions 101 through 150. 
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Part 1 General 
 
1.01  Scope 

 
A. The work under this Section consists of furnishing all labor, equipment and 

materials and performing all operations in connection with the trench excavation 
and backfill required to install the water lines as shown on the Drawings and as 
specified. 

 
B. Excavation shall include the removal of any trees, stumps, brush, debris or other 

obstacles which remain after the clearing and grubbing operations, which may 
obstruct the work, and the excavation and removal of all earth, rock or other 
materials to the extent necessary to install the pipeline and appurtenances in 
conformance with the lines and grades shown on the Drawings and as specified. 

 
C. Backfill shall include the refilling and compaction of the fill in the trenches and 

excavations up to the surrounding ground surface or road grade at crossing. 
 
D. The trench is divided into five specific areas: 
 
 1. Foundation:  The area beneath the bedding, sometimes also referenced to 

as trench stabilization. 
 
 2. Bedding:  The area above the trench bottom (or foundation) and below the 

bottom of the barrel of the pipe. 
 
 3. Haunching:  The area above the bottom of the barrel of the pipe up to a 

specified height above the bottom of the barrel of the pipe. 
 
 4. Initial Backfill:  The area above the haunching material and below a plane 

18 inches above the top of the barrel of the pipe.  
 
 5. Final Backfill:  The area above a plane 18-inches above the top of the 

barrel of the pipe. 
 
E. The choice of method, means, techniques and equipment rests with the 

Contractor.  The Contractor shall select the method and equipment for trench 
excavation and backfill depending upon the type of material to be excavated and 
backfilled, the depth of excavation, the amount of space available for operation of 
equipment, storage of excavated material, proximity of man-made improvements 
to be protected, available easement or right-of-way and prevailing practice in the 
area. 

 
1.02  Quality Assurance 

 
A. Density:  All references to “maximum dry density” shall mean the maximum dry 

density defined by the “Maximum Density-Optimum Moisture Test”, ASTM D 698, 
except that for non-cohesive materials “maximum dry density” shall mean the 
maximum index density as determined by the “Maximum Index Density of Soils 
Using a Vibratory Table”, ASTM D 4253.  Determination of the density of 
foundation, bedding, haunching, or backfill materials in place shall meet with the 
requirements of ASTM D 1556, “Density of Soil In Place by the Sand Cone 
Method”, ASTM D 2937, “Density of Soil In Place by the Drive-Cylinder Method” 
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or ASTM D 2922, “Density of Soil and Soil-Aggregate In Place by Nuclear 
Methods (Shallow Depth)”. 

 
B. Sources and Evaluation Testing:  Testing of materials to certify conformance with 

the Specifications shall be performed by an independent testing laboratory in 
accordance with Section 01410 of these Specifications.  All imported fill materials 
shall meet the requirements of on-site fill materials. 

 
1.03  Safety 

 
 Perform all trench excavation and backfilling activities in accordance with the 

Occupational Safety and Health Act of 1970 (PL 91-596), as amended.  The 
Contractor shall pay particular attention to the Safety and Health Regulations 
Part 1926, Subpart P “Excavation, Trenching & Shoring” as described in OSHA 
publication 2226. 

 
Part 2  Products 
 
2.01  Trench Foundation Materials 

 
A. Crushed stone shall be utilized for trench foundation (trench stabilization) and 

shall meet the requirements of the Georgia Department of Transportation 
Specification 800.2.01, Group I (limestone, marble or dolomite) or Group II 
(quartzite, granite or gneiss).  Stone size shall be between No. 57 and No. 4, 
inclusive. 

 
2.02  Bedding and Haunching Materials 

 
A. Unless specified otherwise, bedding and haunching materials shall be crushed 

stone as specified below. 
 
B. Crushed stone utilized for bedding and haunching shall meet the requirements of 

the Georgia Department of Transportation Specification 800.01, Group I 
(limestone, marble or dolomite) or Group II (quartzite, granite or gneiss).  Stone 
size shall be between No. 57 and No. 4, inclusive. 

 
C. Earth materials utilized for bedding and haunching shall be suitable materials 

selected from materials excavated from the trench.  Suitable materials shall be 
clean and free of rock larger than 2-inches at its largest dimension, organics, 
cinders, stumps, limbs, frozen earth or mud, man-made wastes and other 
unsuitable materials.  Should the material excavated from the trench be 
saturated, the saturated material may be used as earth material, provided it is 
allowed to dry properly and it is capable of meeting the specified compaction 
requirements.  When necessary, earth bedding and haunching materials shall be 
moistened to facilitate compaction by tamping.  If materials excavated from the 
trench are not suitable for use as bedding or haunching material, provide select 
material conforming to the requirements of this Section at no additional cost to 
the Owner. 

 
D. Filter Fabric Woven Type 
 
 1. Filter fabric associated with bedding shall be a polypropylene woven fabric.  

The fabric shall be a high modulus type with good separation capabilities.  
The fabric shall be inert to biological degradation and naturally occurring 
chemicals, alkalies and acids. 
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 2. The fabric shall have an equivalent opening size EOS of 20 to 45.  The 
fabric shall also conform to the minimum property values listed in the 
following table: 

 
 

Fabric Property Unit Test Method Minimum Value 

Grab Tensile Strength lbs. ASTM D 4632 200 

Grab Tensile Elongation % ASTM D 4632 30 (max.) 

Mullen Burst Strength psi ASTM D 3786 400 

Trapezoid Tear Strength lbs. ASTM D 4533 75 

Puncture Strength lbs. ASTM D 3787 75 
 
 3. If ordered by the Engineer, the filter fabric manufacturer shall furnish the 

services of a competent factory representative to supervise and/or inspect 
the installation of pipe.  This service will be furnished for a minimum of 10 
days during initial pipe installation. 

 
 4. Filter fabric shall be Mirafi 500X, Amoco 2002 or Exxon GTF-200. 
 

2.03  Initial Backfill 
 
A. Initial backfill material shall be crushed stone or earth materials as specified for 

bedding and haunching materials. 
 
B. When necessary, initial backfill materials shall be moistened to facilitate 

compaction by tamping.  If materials excavated from the trench are not suitable 
for use as initial backfill material, provide select material conforming to the 
requirements of this Section at no additional cost to the owner. 

 
2.04  Final Backfill 

 
A. Final backfill material shall be general excavated earth materials, shall not 

contain rock larger than 2-inches at its greatest diameter, cinders, stumps, limbs, 
man-made wastes and other unsuitable materials.  If materials excavated from 
the trench are not suitable for use as final backfill material, provide select 
material conforming to the requirements of this Section. 

 
2.05  Select Backfill 

 
 Select backfill shall be materials which meet the requirements as specified for 

bedding, haunching or initial backfill materials, including compaction 
requirements. 

 
2.06  Concrete 

 
A. Concrete for bedding, haunching, initial backfill or encasement shall have a 

compressive strength of not less than 3,000 psi, with not less than 5.5 bags of 
cement per cubic yard and a slump between 3 and 5-inches.  Ready-mixed 
concrete shall be mixed and transported in accordance with ASTM C 94.  
Reinforcing steel shall conform to the requirements of ASTM A 615, Grade 60. 
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Part 3  Execution 
 
3.01  Trench Excavation 

 
A. Topsoil and grass shall be stripped a minimum of 6-inches over the trench 

excavation site and stockpiled separately for replacement over the finished 
grading areas. 

 
B. Trenches shall be excavated to the lines and grades shown on the Drawings with 

the centerlines of the trenches on the centerlines of the pipes and to the 
dimensions which provide the proper support and protection of the pipe and other 
structures and accessories. 

 
C. Trench Width for Pipelines 
 
 1. The sides of all trenches shall be vertical to a minimum of one foot above 

the top of the pipe.  Unless otherwise indicated on the Drawings, the 
maximum trench width shall be equal to the sum of the outside diameter of 
the pipe plus two feet.  The minimum trench width shall be that which 
allows the proper consolidation of the haunching and initial backfill material. 

 
 2. Excavate the top portion of the trench to any width within the construction 

easement or right-of-way which will not cause unnecessary damage to 
adjoining structures, roadways, pavement, utilities, trees or private property.  
Where necessary to accomplish this, provide sheeting and shoring. 

 
 3. Where rock is encountered in trenches, excavate to remove boulders and 

stones to provide a minimum of 9-inches clearance between the rock and 
any part of the pipe barrel or manhole. 

 
 4. Wherever the prescribed maximum trench width is exceeded, the 

Contractor shall use the next higher Class or Type of bedding and 
haunching as shown on the Drawings for the full trench width as actually 
cut.  The excessive trench width may be due to unstable trench walls, 
inadequate or improperly placed bracing and sheeting which caused 
sloughing, accidental over-excavation, intentional over-excavation 
necessitated by the size of the Contractor's tamping and compaction 
equipment, intentional over-excavation due to the size of the Contractor's 
excavation equipment, or other reasons beyond the control of the Engineer 
or Owner. 

 
D. Depth 
 
 1. The trenches shall be excavated to the required depth or elevation which 

allow for the placement of the pipe and bedding to the dimensions shown 
on the Drawings. 

 
 2. Where rock is encountered in trenches for pipelines, excavate to the 

minimum depth which will provide clearance below the pipe barrel of 
8-inches for pipe 21-inches in diameter and smaller and 12-inches for larger 
pipe, valves and manholes.   

 
E. Excavated Materials 
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 1. Excavated materials shall be placed adjacent to the work to be used for 
backfilling as required.  Top soil shall be carefully separated and lastly 
placed in its original location. 

 
 2. Excavated material shall be placed sufficiently back from the edge of the 

excavation to prevent caving of the trench wall, to permit safe access along 
the trench and not cause any drainage problems.  Excavated material shall 
be placed so as not to damage existing landscape features or man-made 
improvements. 

 
3.02  Sheeting, Bracing and Shoring 

 
A. Sheeting, bracing and shoring shall be installed in the following instances: 
 
 1. Where sloping of the trench walls does not adequately protect persons 

within the trench from slides or cave-ins. 
 
 2. In caving ground. 
 
 3. In wet, saturated, flowing or otherwise unstable materials.   
 
 4. Where necessary to prevent damage to adjoining buildings, structures, 

roadways, pavement, utilities, trees or private properties which are required 
to remain. 

 
 5. Where necessary to maintain the top of the trench within the available 

construction easement or right-of-way. 
 
B. In all cases, excavation protection shall strictly conform to the requirements of 

the Occupational Safety and Health Act of 1970, as amended. 
 
C. Timber:  Timber for shoring, sheeting, or bracing shall be sound and free of large 

or loose knots and in good, serviceable condition.  Size and spacing shall be in 
accordance with OSHA regulations. 

 
D. Steel Sheeting and Sheet Piling:  Steel sheet piling shall be the continuous 

interlock type.  The weight, depth and section modulus of the sheet piling shall be 
sufficient to restrain the loads of earth pressure and surcharge from existing 
foundations and live loads.  Procedure for installation and bracing shall be so 
scheduled and coordinated with the removal of the earth that the ground under 
existing structures shall be protected against lateral movement at all times.  The 
Contractor shall provide closure and sealing between sheet piling and existing 
facilities. 

 
E. Trench Shield:  A trench shield or box may be used to support the trench walls.  

The use of a trench shield does not necessarily preclude the additional use of 
bracing and sheeting.  When trench shields are used, care must be taken to 
avoid disturbing the alignment and grade of the pipe or disrupting the haunching 
of the pipe as the shield is moved.  When the bottom of the trench shield extends 
below the top of the pipe, the trench shield will be raised in 6-inch increments 
with specified backfilling occurring simultaneously.  At no time shall the trench 
shield be “dragged” with the bottom of the shield extending below the top of the 
pipe or utility. 

 
F. Remove bracing and sheeting in units when backfill reaches the point necessary 

to protect the pipe and adjacent property.  Leave sheeting in place when in the 
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opinion of the Engineer it cannot be safely removed or is within three feet of an 
existing structure, utility, or pipeline.  Cut off any sheeting left in place at least two 
feet below the surface. 

 
G. Sheet piling within three feet of an existing structure or pipeline shall remain in 

place, unless otherwise directed by the Engineer. 
 

3.03  Rock Excavation 
 
A. Definition of Rock:  Any material which cannot be excavated with conventional 

excavating equipment, and is removed by drilling and blasting, and occupies an 
original volume of at least one-half cubic yard. 

 
B. Blasting:  Provide licensed, experienced workmen to perform blasting.  Conduct 

blasting operations in accordance with all existing ordinances and regulations.  
Protect all buildings and structures from the effects of the blast.  Repair any 
resulting damage. If the Contractor repeatedly uses excessive blasting charges 
or blasts in an unsafe or improper manner, the Engineer may direct the 
Contractor to employ an independent blasting consultant to supervise the 
preparation for each blast and approve the quantity of each charge. 

 
C. Removal of Rock:  Dispose of rock off site that is surplus or not suitable for use 

as rip rap or backfill. 
 
D. The Contractor shall notify the Engineer prior to any blasting.  Additionally, the 

Contractor shall notify the Engineer and local fire department before any charge 
is set. 

 
E. Following review by the Engineer regarding the proximity of permanent buildings 

and structures to the blasting site, the Engineer may direct the Contractor to 
employ an independent, qualified specialty sub- contractor, approved by the 
Engineer, to monitor the blasting by use of seismograph, identify the areas where 
light charges must be used, conduct pre-blast and post-blast inspections of 
structures, including photographs or videos, and maintain a detailed written log. 

 
3.04  Dewatering Excavations 

 
A. Dewater excavation continuously to maintain a water level two feet below the 

bottom of the trench. 
 
B. Control drainage in the vicinity of excavation so the ground surface is properly 

pitched to prevent water running into the excavation. 
 
C. There shall be sufficient pumping equipment, in good working order, available at 

all times, to remove any water that accumulates in excavations.  Where the utility 
crosses natural drainage channels, the work shall be conducted in such a 
manner that unnecessary damage or delays in the prosecution of the work will be 
prevented.  Provision shall be made for the satisfactory disposal of surface water 
to prevent damage to public or private property. 

 
D. In all cases, accumulated water in the trench shall be removed before placing 

bedding or haunching, laying pipe, placing concrete or backfilling. 
 
E. Where dewatering is performed by pumping the water from a sump, crushed 

stone shall be used as the medium for conducting the water to the sump.  Sump 
depth shall be at least two feet below the bottom of the trench.  Pumping 
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equipment shall be of sufficient quantity and/or capacity to maintain the water 
level in the sump two feet below the bottom of the trench.  Pumps shall be a type 
such that intermittent flows can be discharged.  A standby pump shall be 
required in the event the operating pump or pumps clog or otherwise stop 
operation. 

 
F. Dewater by use of a well point system when pumping from sumps does not lower 

the water level two feet below the trench bottom.  Where soil conditions dictate, 
the Contractor shall construct well points cased in sand wicks.  The casing, 6 to 
10-inches in diameter, shall be jetted into the ground, followed by the installation 
of the well point, filling casing with sand and withdrawing the casing. 

 
3.05  Trench Foundation and Stabilization 

 
A. The bottom of the trench shall provide a foundation to support the pipe and its 

specified bedding.  The trench bottom shall be graded to support the pipe and 
bedding uniformly throughout its length and width. 

 
B. If, after dewatering as specified above, the trench bottom is spongy, or if the 

trench bottom does not provide firm, stable footing and the material at the bottom 
of the trench will still not adequately support the pipe, the trench will be 
determined to be unsuitable and the Engineer shall then authorize payment for 
trench stabilization. 

 
C. Should the undisturbed material encountered at the trench bottom constitute, in 

the opinion of the Engineer, an unstable foundation for the pipe, the Contractor 
shall be required to remove such unstable material and fill the trench to the 
proper subgrade with crushed stone as directed by the Engineer. 

 
D. Where the replacement of unsuitable material with crushed stone does not 

provide an adequate trench foundation, the trench bottom shall be excavated to a 
depth of at least two feet below the specified trench bottom.  Place filter fabric in 
the bottom of the trench and support the fabric along the trench walls until the 
trench stabilization, bedding, haunching and pipe have been placed at the proper 
grade.  The ends of the filter fabric shall be overlapped by one foot above the 
pipe. 

 
E. Where trench stabilization is provided, the trench stabilization material shall be 

compacted to at least 90 percent of the maximum dry density, unless shown or 
specified otherwise. 

 
3.06  Bedding and Haunching 

 
A. Prior to placement of bedding material, the trench bottom shall be free of any 

water, loose rocks, boulders or large dirt clods. 
 
B. Bedding material shall be placed to provide uniform support along the bottom of 

the pipe and to place and maintain the pipe at the proper elevation.  The initial 
layer of bedding placed to receive the pipe shall be brought to the grade and 
dimensions indicated on the Drawings.  All bedding shall extend the full width of 
the trench bottom. The pipe shall be placed and brought to grade by tamping the 
bedding material or by removal of the excess amount of the bedding material 
under the pipe. Adjustment to grade line shall be made by scraping away or filling 
with bedding material.  Wedging or blocking up of pipe shall not be permitted.  
Applying pressure to the top of the pipe, such as with a backhoe bucket, to lower 
the pipe to the proper elevation or grade shall not be permitted.  Each pipe 
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section shall have a uniform bearing on the bedding for the length of the pipe, 
except immediately at the joint. 

 
C. At each joint, excavate bell holes of ample depth and width to permit the joint to 

be assembled properly and to relieve the pipe bell of any load. 
 
D. After the pipe section is properly placed, add the haunching material to the 

specified depth.  The haunching material shall be shovel sliced, tamped, 
vigorously chinked or otherwise consolidated to provide uniform support for the 
pipe barrel and to fill completely the voids under the pipe, including the bell hole.  
Prior to placement of the haunching material, the bedding shall be clean and free 
of any water, loose rocks, boulders or dirt clods. 

 
 
 E. Water Mains 
 
 1. Ductile Iron Pipe 
 

 a. Unless otherwise shown on the Drawings or specified, utilize 
earth materials for bedding and haunching.  Type 2, 3, 4 and 5 
bedding shall be as detailed on the Drawings. 

 
 b. Unless specified or shown otherwise, bedding shall meet the 

requirements for Type 2 Pipe Bedding.  Unless specified or 
shown otherwise for restrained joint pipe and fittings, bedding 
shall meet the requirements for Type 4 Pipe Bedding. 

 
 c. Where the depth of cover over the piping exceeds 9 feet, the 

pipe bedding shall meet the requirements of Type 4 Pipe 
Bedding.  Where the depth of cover over the piping exceeds 14 
feet, the pipe bedding shall meet the requirements of Type 5 
Pipe Bedding. 

 
 d. Type 4 or Type 5 Pipe Bedding called for on the Drawings, 

specified or ordered by the Engineer, shall meet requirements for 
Type 4 or Type 5 Pipe Bedding, utilizing crushed stone bedding 
and haunching material. 

 
F. Manholes:  Excavate to a minimum of 12-inches below the planned elevation of 

the base of the manhole.  Place and compact crushed stone bedding material to 
the required grade before installing the manhole. 

 
G. Excessive Width and Depth 
 
 
 1. Water Mains:  If the trench is excavated to excess width, provide the next 

higher type or class of pipe bedding, but a minimum of Type 4, as detailed 
on the Drawings. 

 
 2. If the trench is excavated to excessive depth, provide crushed stone to 

place the bedding at the proper elevation or grade. 
 
H. Compaction:  Bedding and haunching materials under pipe, manholes and 

accessories shall be compacted to a minimum of 90 percent of the maximum dry 
density, unless shown or specified otherwise. 
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3.07  Initial Backfill 
 
A. Initial backfill shall be placed to anchor the pipe, protect the pipe from damage by 

subsequent backfill and ensure the uniform distribution of the loads over the top 
of the pipe. 

 
B. Place initial backfill material carefully around the pipe in uniform layers to a depth 

of at least 18-inches above the pipe barrel or duct bank.  Layer depths shall be a 
maximum of 6-inches for pipe 18-inches in diameter and smaller and a maximum 
of 12-inches for pipe larger than 18-inches in diameter. 

 
C. Backfill on both sides of the pipe simultaneously to prevent side pressures. 
 
D. Compact each layer thoroughly with suitable hand tools or tamping equipment. 
 
E. Initial backfill shall be compacted to a minimum 90 percent of the maximum dry 

density, unless shown or specified otherwise. 
 
F. If materials excavated from the trench are not suitable for use as backfill 

materials, provide select backfill material conforming to the requirements of this 
Section. 

 
3.08  Concrete Encasement for Pipelines 

 
 Where concrete encasement is shown on the Drawings for pipelines, excavate 

the trench to provide a minimum of 6-inches clearance from the bell of the pipe.  
Lay the pipe to line and grade on concrete blocks.  In lieu of bedding, haunching 
and initial backfill, place concrete to the full width of the trench and to a height of 
not less than 12-inches above the pipe bell.  Do not backfill the trench for a 
period of at least 24 hours after concrete is placed. 

 
3.09  Final Backfill 

 
A. Backfill carefully to restore the ground surface to its original condition. 
 
B. The top 6-inches shall be topsoil obtained as specified in “Trench Excavation” of 

this Section. 
 
C. Excavated material which is unsuitable for backfilling, and excess material, shall 

be disposed of, at no additional cost to the Owner, in a manner approved by the 
Engineer.  Surplus soil may be neatly distributed and spread over the site, if 
approved by the Engineer.  If such spreading is allowed, the site shall be left in a 
clean and sightly condition and shall not affect pre-construction drainage 
patterns.  Surplus rock from the trenching operations shall be removed from the 
site. 

 
D. If materials excavated from the trench are not suitable for use as backfill 

materials, provide select backfill material conforming to the requirements of this 
Section. 

 
E. After initial backfill material has been placed and compacted, backfill with final 

backfill material.  Place backfill material in uniform layers, compacting each layer 
thoroughly as follows: 

 
 1. In 6-inch layers, if using light power tamping equipment, such as a “jumping 

jack”. 
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 2. In 12-inch layers, if using heavy tamping equipment, such as hammer with 

tamping feet. 
 
 3. In 24-inch layers, if using a hydra-hammer. 
 
F. Settlement:  If trench settles, re-fill and grade the surface to conform to the 

adjacent surfaces. 
 
G. Final backfill shall be compacted to a minimum 90 percent of the maximum dry 

density, unless specified otherwise. 
 

3.10  Additional Material 
 
 Where final grades above the pre-construction grades are required to maintain 

minimum cover, additional fill material will be as shown on the Drawings.  Utilize 
excess material excavated from the trench, if the material is suitable.  If excess 
excavated materials are not suitable, or if the quantity available is not sufficient, 
provide additional suitable fill material at no cost to the owner. 

 
3.11  Backfill Under Roads 

 
 Compact backfill underlying pavement and sidewalks, and backfill under dirt and 

gravel roads to a minimum 95 percent of the maximum dry density.  The top 
12-inches shall be compacted to a minimum of 98 percent of the maximum dry 
density. 

 
3.12  Backfill Within Georgia DOT Right-of-Way  

 
 Backfill within the Georgia DOT right-of-way shall meet the requirements 

stipulated in the “Utility Accommodation Policy and Standards”, published by the 
Georgia Department of Transportation. 

 
3.13  Backfill Along Restrained Joint Pipe 

 
 Backfill along restrained joint pipe shall be compacted to a minimum 90 percent 

of the maximum dry density. 
 

 
3.14  Testing and Inspection 

 
A. The soils testing laboratory is responsible for the following: 
 
 1. Compaction tests in accordance with Article 1.02 of this Section. 
 
 2. Field density tests for each two feet of lift, one test for each 500 feet of pipe 

installed or more frequently if ordered by the Engineer. 
 
 3. Inspecting and testing stripped site, subgrades and proposed fill materials. 
 
B. The Contractor's duties relative to testing include: 
 
 1. Notifying laboratory of conditions requiring testing. 
 
 2. Coordinating with laboratory for field testing. 
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 3. Paying costs for additional testing performed beyond the scope of that 
required and for re-testing where initial tests reveal non-conformance with 
specified requirements. 

 
 4. Providing excavation as necessary for laboratory personnel to conduct 

tests. 
 
C. Inspection 
 
 1. Earthwork operations, acceptability of excavated materials for bedding or 

backfill, and placing and compaction of bedding and backfill is subject to 
inspection by the Engineer. 

 
D. Comply with applicable codes, ordinances, rules, regulations and laws of local, 

municipal, state or federal authorities having jurisdiction. 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  Scope 
 

A. The work covered by this Section includes furnishing all labor, materials and 
equipment required to bore and jack casings and to properly complete pipeline 
construction as described herein and/or shown on the Drawings. 

 
B. Supply all materials and perform all work in accordance with applicable American 

Society for Testing and Materials (ASTM), American Water Works Association 
(AWWA), American National Standards Institute (ANSI) or other recognized 
standards.  Latest revisions of all standards are applicable.  If requested by the 
Engineer, submit evidence that manufacturer has consistently produced products 
of satisfactory quality and performance over a period of at least two years. 

 
1.02  Submittals 

 
A. Submit shop drawings, product data and experience in accordance with the 

requirements of Section 01340 of these Specifications. 
 
B. Material Submittals:  The Contractor shall provide shop drawings and other 

pertinent specifications and product data as follows: 
 
1. Shop drawings for casing pipe showing sizes and connection details. 
 
2. Design mixes for concrete and grout. 
 

C. Experience Submittals 
 

1. Boring and jacking casings is deemed to be specialty contractor work.  If 
the Contractor elects to perform the work, the Contractor shall provide 
evidence as required by the General Conditions.  A minimum of five 
continuous years of experience in steel casing construction is required of 
the casing installer.  Evidence of this experience must be provided with 
the shop drawings for review by the Engineer. 

 
1.03  Storage and Protection 

 
 All materials shall be stored and protected in accordance with the manufacturer's 

recommendations and as approved by the Engineer. 
 

Part 2 Products 
 
2.01  Materials and Construction 

 
A. Casing 
 

1. The casing shall be new and unused pipe.  The casing shall be made 
from steel plate having minimum yield strength of 35,000 psi.  The steel 
plate shall also meet the chemical requirements of one of the following:  
ASTM A36; ASTM A139, Grade B, C, D or E; ASTM A53, Type S or 
Type E, Grade A or B. 

 
2. The thicknesses of casing shown in paragraph B. below are minimum 

thicknesses.  Actual thicknesses shall be determined by the casing 
installer, based on an evaluation of the required forces to be exerted on 
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the casing when jacking.  Any buckling of the casing due to jacking 
forces shall be repaired at no additional cost to the Owner. 

 
3. The diameters of casing shown in paragraph B. below and shown on the 

Drawings are the minimum required.  Larger casings, with the Engineer's 
approval, may be provided at no additional cost to the Owner, for 
whatever reasons the Contractor may decide, whether casing size 
availability, line and grade tolerances, soil conditions, etc. 

 
B. Casing Sizes 
 

UNDER HIGHWAYS/ROADWAYS 

Pipe 
Diameter, 

inches 

Casing 
Diameter, 

inches 

Wall 
Thickness, 

inches 

12 18 0.350 

42 60 0.500 

54 72 0.531 

 
C. Carrier Pipe:  Carrier pipes shall meet requirements as specified in Section 

02665 of these Specifications.  All water pipe shall be ductile iron pipe. 
 
D. Surface Settlement Markers:  Surface settlement markers within pavement areas 

shall be P.K. nails.  Surface settlement markers within non-paved areas shall be 
wooden hubs. 

 
E. Grout and Cover Materials 
 

1. Soil backfill for trench approaches and pits to finish grade shall be type 
as specified in Section 02225. 

 
2. Fill and seal group at pipe ends using one of the following methods: 
 

a. Brick and mortar with type I or Type II cement conforming to 
ASTM C150, clean fresh water, sand conforming to ASTM C404, 
size No. 1. Grout shall have a minimum compressive strength of 
1,000 psi, attained within 24 hours. 

 
b. End seals constructed of 1/8” thick neoprene rubber with ½’ think 

T304 stainless steel bandings and 100% non-magnetic worm 
gear mechanisms. Casing end seals shall be Advance Products 
& Systems, Inc. Model AW. 

 
3. Cement grout mix shall be one part Portland cement, and 6 parts mortar 

sand mixed with fresh, clean water to consistency applicable grouting. 
 
a. Mortar sand shall meet the requirements of ASTM C404, size 

no. 1. 
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b. Portland cement shall meet the requirements of ASTM C1560, 
Type I or II. 

 
F. Casing spacers: Casing spacers shall be a two-piece shell fabricated from T-304 

stainless steel of a minimum 14 gauge thickness. Each shell section shall be 
lined with a 0.090-inch thick, ribbed PVC extrusion with a retaining section 
overlapping the edges of the shell. Bearing surfaces (runners) shall be attached 
to support sections at positions to properly support the carrier pipe with the 
casing. The runners shall be mechanically bolted to the riser. Risers shall be 
made of T-304 stainless steel of a maximum 10 gauge. All risers shall be welded 
to the shell. Casing spacers shall be manufactured by Cascade Waterworks 
Manufacturing Company. 

 
2.02  Equipment 

 
A. A cutting head shall be attached to a continuous auger mounted inside the 

casing pipe. 
 
B. The steering head shall be controlled manually from the bore pit.  The grade 

indicator shall consist of a water level attached to the casing which would 
indicate the elevation of the front end of the casing or some other means for 
grade indication approved by the Engineer. 

 
Part 3 Execution 
 
3.01  General 

 
A. Interpretation of soil investigation reports and data, investigating the site and 

determination of the site soil conditions prior to bidding is the sole responsibility 
of the Contractor.  Any subsurface investigation by the Bidder or Contractor must 
be approved by the appropriate authority having jurisdiction over the site.  Rock 
and/or water, if encountered, shall not entitle the Contractor to additional 
compensation. 

 
B. Casing construction shall be performed so as not to interfere with, interrupt or 

endanger roadway surface and activity thereon, and minimize subsidence of the 
surface, structures, and utilities above and in the vicinity of the casing.  Support 
the ground continuously in a manner that will prevent loss of ground and keep 
the perimeters and face of the casing, passages and shafts stable.  The 
Contractor shall be responsible for all settlement resulting from casing operations 
and shall repair and restore damaged property to its original or better condition at 
no cost to the Owner. 

 
C. The Contractor shall locate, identify, and protect utilities indicated to remain from 

damage. Utility companies shall be notified to locate existing utilities. 
 
D. Plant life, lawns, and other features remaining as portion of final landscaping 

shall be protected during the execution of work. 
 
E. The Contractor shall protect bench marks, survey control points, existing 

structures, fences, sidewalks, paving, and curbs from excavating equipment and 
vehicular traffic. 

 
F. The Contractor shall notify the Engineer in the event of utility conflicts and when 

minimum separation from existing utilities is not possible. 
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G. Face Protection:  The face of the excavation shall be protected from the collapse 
of the soil into the casing. 

 
H. Casing Design:  Design of the bore pit and required bearing to resist jacking 

forces is the responsibility of the Contractor.  The excavation method selected 
shall be compatible with expected ground conditions.  The lengths of the casing 
shown on the Drawings are the minimum lengths required.  The length of the 
casing may be extended for the convenience of the Contractor, at no additional 
cost to the Owner.  Due to restrictive right-of-way and construction easements, 
boring and jacking casing lengths less than the nominal 20 foot length may be 
necessary. 

 
I. Roadway Crossings 
 

1. The Contractor shall be held responsible and accountable for the 
coordinating and scheduling of all construction work within the roadway 
right-of-way. 

 
2. Work along or across the roadway department rights-of-way shall be 

subject to inspection by GDOT, Fulton County and/or the City of 
Alpharetta. 

 
3. All installations shall be performed to leave free flows in drainage 

ditches, pipes, culverts or other surface drainage facilities of the 
roadway, street or its connections. 

 
4. No excavated material or equipment shall be placed on the pavement or 

shoulders of the roadway without the express approval of the Engineer 
and the City of Alpharetta roadway department. 

 
5. In no instance will the Contractor be permitted to leave equipment 

(trucks, backhoes, etc.) on the pavement or shoulder overnight.  
Construction materials to be installed, which are placed on the 
right-of-way in advance of construction, shall be placed in such a manner 
as not to interfere with the safe operation of the roadway. 

 
6. The Contractor shall be responsible for providing the Owner sufficient 

information to obtain a blasting permit in a timely manner. 
 

3.02  Groundwater Control 
 
A. The Contractor shall control the groundwater throughout the construction of the 

casing. 
 
B. Methods of dewatering shall be at the option and responsibility of the Contractor.  

Maintain close observation to detect settlement or displacement of surface 
facilities due to dewatering.  Should settlement or displacement be detected, 
notify the Engineer immediately and take such action as necessary to maintain 
safe conditions and prevent damage. 

 
C. When water is encountered, provide and maintain a dewatering system of 

sufficient capacity to remove water on a 24 hour basis keeping excavations free 
of water until the backfill operation is in progress.  Dewatering shall be performed 
in such a manner that removal of soil particles is held to a minimum.  Dewater 
into a sediment trap and comply with requirements specified in Section 02125 of 
these Specifications. 
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3.03  Safety 

 
A. Provide all necessary bracing, bulkheads and shields to ensure complete safety 

to all traffic, persons and property at all times during the work.  Perform the work 
in such a manner as to not permanently damage the roadbed or interfere with 
normal traffic over it. 

 
B. Observe all applicable requirements of the regulations of the authorities having 

jurisdiction over this site.  Conduct the operations in such a manner that all work 
will be performed below the level of the roadbed. 

 
C. Perform all activities in accordance with the Occupational Safety and Health Act 

of 1970 (PL-596), as amended, applicable regulations of the Federal 
Government, OSHA 29CFR 1926 and applicable criteria of ANSI A10.16-81, 
“Safety Requirements for Construction of Tunnel Shafts and Caissons”. 

 
3.04  Surface Settlement Monitoring 

 
A. Provide surface settlement markers, placed as specified and as directed by the 

Engineer.  The Contractor shall place settlement markers outside of pavement 
area, along the centerline of the casing at 10 foot intervals and offset 10 feet 
each way from the centerline.  Markers shall also be placed at each shoulder of 
the roadway, at each edge of pavement, at the centerline of the pavement and at 
10 and 25 feet in each direction from the centerline of the casing.  Tie settlement 
markers to bench marks and indices sufficiently removed as not to be affected by 
the casing operations. 

 
B. Make observations of surface settlement markers, placed as required herein, at 

regular time intervals acceptable to the Engineer.  In the event settlement or 
heave on any marker exceeds 1-inch, the Contractor shall immediately cease 
work and using a method approved by the Engineer and the authority having 
jurisdiction over the project site, take immediate action to restore surface 
elevations to that existing prior to start of casing operations. 

 
C. Take readings and permanently record surface elevations prior to start of 

dewatering operations and/or shaft excavation.  The following schedule shall be 
used for obtaining and recording elevation readings:  all settlement markers, 
once a week; all settlement markers within 50 feet of the casing heading, at the 
beginning of each day; more frequently at the Engineer's direction if settlement is 
identified.  Make all elevation measurements to the nearest 0.01 foot. 

 
D. The Contractor shall cooperate fully with jurisdictional personnel.  Any settlement 

shall be corrected by, and at the expense of, the Contractor. 
 
E. Promptly report any settlement and horizontal movement immediately to the 

Engineer and take immediate remedial action. 
 

3.05  Boring and Jacking 
 
A. Shaft 
 

1. Conduct boring and jacking operations from a shaft excavated at one 
end of the section to be bored.  Where conditions and accessibility are 
suitable, place the shaft on the downstream end of the bore. 
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2. The shaft shall be rectangular and excavated to a width and length 
required for ample working space.  If necessary, sheet and shore shaft 
properly on all sides. Shaft sheeting shall be timber or steel piling of 
ample strength to safely withstand all structural loadings of whatever 
nature due to site and soil conditions.  Keep preparations dry during all 
operations.  Perform pumping operations as necessary. 

 
3. The bottom of the shaft shall be firm and unyielding to form an adequate 

foundation upon which to work.  In the event the shaft bottom is not 
stable, excavate to such additional depth as required and place a gravel 
sub-base or a concrete sub-base if directed by the Engineer due to soil 
conditions. 

 
B. Jacking Rails and Frame 
 

1. Set jacking rails to proper line and grade within the shaft.  Secure rails in 
place to prevent settlement or movement during operations.  The jacking 
rails shall cradle and hold the casing pipe on true line and grade during 
the progress of installing the casing. 

 
2. Place backing between the heels of jacking rails and the rear of the 

shaft.  The backing shall be adequate to withstand all jacking forces and 
loads. 

 
3. The jacking frame shall be of adequate design for the magnitude of the 

job.  Apply thrust to the end of the pipe in such a manner to impart a 
uniformly balanced load to the pipe barrel without damaging the joint 
ends of the pipe. 

 
C. Boring and jacking of casing pipes shall be accomplished by the dry auger boring 

method without jetting, sluicing or wetboring. 
 
D. Auger the hole and jack the casing through the soil simultaneously. 
 
E. Bored installations shall have a bored-hole diameter essentially the same as the 

outside diameter of the casing pipe to be installed. 
 
F. Execute boring ahead of the casing pipe with extreme care, commensurate with 

the rate of casing pipe penetration.  Boring may proceed slightly in advance of 
the penetrating pipe and shall be made in such a manner to prevent any voids in 
the earth around the outside perimeter of the pipe.  Make all investigations and 
determine if the soil conditions are such as to require the use of a shield. 

 
G. As the casing is installed, check the horizontal and vertical alignment frequently.  

Make corrections prior to continuing operation.  For casing pipe installations over 
100 feet in length, the auger shall be removed and the alignment and grade 
checked at minimum intervals of 60 feet. 

 
H. Any casing pipe damaged in jacking operations shall be repaired, if approved by 

the Engineer, or removed and replaced at Contractor's own expense. 
 
I. Lengths of casing pipe, as long as practical, shall be used except as restricted 

otherwise.  Joints between casing pipe sections shall be butt joints with complete 
joint penetration, single groove welds, for the entire joint circumference, in 
accordance with AWS recommended procedures.  Prior to welding the joints, the 
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Contractor shall ensure that both ends of the casing sections being welded are 
square. 

 
J. The Contractor shall prepare a contingency plan which will allow the use of a 

casing lubricant, such as bentonite, in the event excessive frictional forces 
jeopardize the successful completion of the casing installation. 

 
K. Once the jacking procedure has begun, it should be continued without stopping 

until completed, subject to weather and conditions beyond the control of the 
Contractor. 

 
L. Care shall be taken to ensure that casing pipe installed by boring and jacking 

method will be at the proper alignment and grade. 
 
M. The Contractor shall maintain and operate pumps and other necessary drainage 

system equipment to keep work dewatered at all times. 
 
N. Adequate sheeting, shoring and bracing for embankments, operating pits and 

other appurtenances shall be placed and maintained to ensure that work 
proceeds safely and expeditiously.  Upon completion of the required work, the 
sheeting, shoring and bracing shall be left in place, cut off or removed, as 
designated by the Engineer. 

 
O. Trench excavation, all classes and type of excavation, the removal of rock, muck, 

debris, the excavation of all working pits and backfill requirements of Section 
02225 are included under this Section. 

 
P. All surplus material shall be removed from the right-of-way and the excavation 

finished flush with the surrounding ground. 
 
Q. Grout backfill shall be used for unused holes or abandoned pipes. 
 

3.06  Free Boring 
 

A. Where the Drawings or Specifications indicate a pipeline or service connection is 
to be installed by boring without casing or where ordered by the Engineer, the 
Contractor shall install the pipe by the free bore method.  The allowed free bore 
method will be dry auger boring, without jetting, sluicing, or wet boring. 

 
B. The diameter of the free bore shall not exceed the pipe bell outside diameter or 

the pipe barrel outside diameter plus 1-inch, whichever is greater. 
 
C. The Contractor shall be responsible for any settlement of the surface (roadway, 

driveway, or otherwise) caused by the free bore construction activities. 
 
D. Where the Drawings or Specifications indicate a free bore or where ordered to 

use the free bore method to install a segment of pipe, the Contractor may elect to 
install the pipe by the conventional bore and jack casing method instead. 

 
E. If the Contractor elects to free bore, and an acceptable installation does not 

result for any reason, the Contractor shall install a casing pipe by the bore and 
jack method at no additional cost to the Owner. 

 
F. The Contractor may elect to free bore other portions of the project in lieu of open 

cut installation.  However, no additional payment for free bore will be made if the 
Contractor exercises this option. 
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3.07  Rock Excavation 

 
A. In the event that rock is encountered during the installation of the casing pipe 

which, in the opinion of the Engineer, cannot be removed through the casing, the 
Engineer may authorize the Contractor to complete the crossing by a method 
established in a change order.  

 
B. At the Contractor's option, the Contractor may continue to install the casing and 

remove the rock through the casing at no additional cost to the Owner. 
 

3.08  Installation of Carrier Pipe 
 
A. After the casing pipe has been installed, the alignment and elevations shall be 

verified and submitted to the Engineer for approval, prior to the installation of the 
carrier pipe. 

 
B. The carrier pipe shall be installed centered within the casing pipe, and shall be 

supported by casing spacers, centered on 10-foot intervals and as shown on the 
Drawings. 

 
C. The Contractor shall exercise care to prevent damage to pipe joints when carrier 

pipe is placed in casing. 
 
D. Support the pipeline within casing so no external loads are transmitted to carrier 

pipe. Attach supports to barrel of carrier pipe; do not rest carrier pipe on bells. A 
minimum clearance of 1-inch shall be maintained between the pipe bell and 
casing pipe. 

 
E. The ends of the casing shall be sealed by either grouting or installing casing end 

seals. 
 

3.09  Sheeting Removal 
 
 Remove sheeting used for shoring from the shaft and off the job site.  The 

removal of sheeting, shoring and bracing shall be done in such a manner as not 
to endanger or damage either new or existing structures, private or public 
properties and also to avoid cave-ins or sliding in the banks. 

 
 
 
 
 
 
 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  Scope 
 

A. This Section describes products to be incorporated into the water mains and 
requirements for the installation and use of these items.  Furnish all products and 
perform all labor necessary to fulfill the requirements of these Specifications. 

 
B. Supply all products and perform all work in accordance with applicable American 

Society for Testing and Material (ASTM), American Water Works Association 
(AWWA), American National Standards Institute (ANSI), or other recognized 
standards.  Latest revisions of all standards are applicable. 

 
1.02  Qualifications 
 

 If requested by the Engineer, submit evidence that manufacturers have 
consistently produced products of satisfactory quality and performance for a 
period of at least two years. 

 
1.03  Submittals 
 

A. Complete shop drawings, product data and engineering data for all products shall 
be submitted to the Engineer in accordance with the requirements of Section 
01340 of these Specifications. 

 
B. Traffic Control Plan shall be submitted at least 14 days prior to beginning any on-

site work. 
 
1.04  Transportation and Handling 
 

A. Unloading:  Furnish equipment and facilities for unloading, handling, distributing 
and storing pipe, fittings, valves and accessories.  Make equipment available at 
all times for use in unloading.  Do not drop or dump materials.  Any materials 
dropped or dumped will be subject to rejection without additional justification.  
Pipe handled on skids shall not be rolled or skidded against the pipe on the 
ground. 

 
B. Handling:  Handle pipe, fittings, valves and accessories carefully to prevent 

shock or damage.  Handle pipe by rolling on skids, forklift, or front end loader.  
Do not use material damaged in handling.  Slings, hooks or pipe tongs shall be 
padded and used in such a manner as to prevent damage to the exterior 
coatings or internal lining of the pipe. 

 
1.05  Storage and Protection 
 

A. Store all pipe which cannot be distributed along the route.  Make arrangements 
for the use of suitable storage areas. 

 
B. Stored materials shall be kept safe from damage.  The interior of all pipe, fittings 

and other appurtenances shall be kept free from dirt or foreign matter at all times.  
Valves and hydrants shall be drained and stored in a manner that will protect 
them from damage by freezing. 
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C. Pipe shall not be stacked higher than the limits recommended by the 
manufacturer.  The bottom tier shall be kept off the ground on timbers, rails or 
concrete.  Pipe in tiers shall be alternated:  bell, plain end; bell, plain end.  At 
least two rows of timbers shall be placed between tiers and chocks, affixed to 
each other in order to prevent movement.  The timbers shall be large enough to 
prevent contact between the pipe in adjacent tiers. 

 
D. Stored mechanical and push-on joint gaskets shall be placed in a cool location 

out of direct sunlight.  Gaskets shall not come in contact with petroleum products.  
Gaskets shall be used on a first-in, first-out basis. 

 
E. Mechanical-joint bolts shall be handled and stored in such a manner that will 

ensure proper use with respect to types and sizes. 
 
1.06  Quality Assurance 
 

 The manufacturer shall provide written certification to the Engineer that all 
products furnished comply with all applicable requirements of these 
Specifications. 

 
Part 2 Products 
 
2.01  Piping Materials and Accessories 
 
 A. All water pipe shall be ductile iron pipe. 
  

B. Ductile Iron Pipe (DIP) and Appurtenances 
 

Use ductile iron pipe that meets the requirements of ANSI/AWWA C151/A21.50 
for the class and joint specified. Unless otherwise specified, ductile iron pipe shall 
be Pressure Class 250 and have nominal laying length of 20 feet. 
 
1. Fittings 

 
Use fittings that meet the requirements of ANSI/AWWA A21.10 or 
A21.53, a minimum rated working pressure of 250 psi and joint specified. 
Ends shall be flanged, restrained mechanical joint for pipes and fittings 
less than 24-inch diameter or restrained push-on to suit the conditions 
specified. Fittings shall be manufactured in the U.S. Fittings for pipe 
larger than 24-inches shall have restrained joints as specified below. 

 
2. Rubber Gasket Joints 

 
Use standard styrene butadiene rubber (SBR) gasket joints that meet the 
requirements of ANSI/AWWA A21.11 for push on mechanical joints. 

 
 3. Unrestrained Joints 
 

Unrestrained joints, where specified, shall be the rubber ring 
compression, push-on type joint suitable for buried service. Unrestrained 
joints shall be the Fastite Joint as manufactured by U.S. Pipe, or equal. 
This joint is not permitted on fittings or specials, unless otherwise 
specified. Unless otherwise specified, joints shall have an allowable 
deflections up to one-half the manufacturer’s allowable deflection. Joint 
assembly and field cut joints shall be made in strict conformance with 
AWWA C600 and manufacturer’s allowable deflection. Joint assembly 
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and field cut joints shall be made in strict conformance with AWWA C600 
and manufacturer’s recommendations. 
 
Where specified, mechanical joints for above or below ground service 
shall meet the requirements of ANSI/AWWA A21.10/C110 and 
ANSI/AWWA A21.11/C111. Gaskets and bolts and nuts shall comply 
with paragraphs 02665-2.01 B2 and 8 respectively. 

 
4. Restrained Joints 

 
Restrained joints shall be provided as shown on the Drawings and where 
required for thrust restrain. Unless otherwise specified, restrained joints 
shall be flanged for exposed service and restrained push-on for buried 
services. 
 
Restrained push-on joints shall be the Flex-Ring (up to 36-inch) or Lok-
Ring Joint (42-inch to 64-inch) as manufactured by American Cast iron 
Pipe Company, TR Flex Joint as manufactured by U.S. Pipe, or equal. 
Restrained joints shall be capable of being deflected after full assembly. 
Joint assembly shall be in strict conformance with AWWA C600 and 
manufacturer’s recommendations. No field cuts of restrained pipe are 
permitted without prior approval of the Engineer. 

 
 5. Flanges 
 
  Use flanges that meet the requirements of ANSI/AWWA A21.11. 
 
 Unless otherwise specified, flanges shall be ductile iron and shall be 

threaded-on flanges conforming to ANSI/AWWA A21.15/C115 or cast-on 
flanges conforming to ANSI/AWWA A21.10/C110. Flanges shall be 
adequate for 250 psi working pressure. Bolt circle and bolt holes shall 
match those of ANSI B15.1, Class 125 flanges and ANSI B16.5, Class 
150 flanges. Where specified, flanges shall be threaded-on or cast-on 
flanges conforming to ANSI B16.1, Class 250. 

 
 Flange assembly bolts shall be ANSI B18.2.1 standard square or 

hexagon head bolts with ANSI B18.2.2 standard hexagon nuts. Threads 
shall be ANSI B1.1, standard coarse thread series; bolts shall be Class 
2A, nuts shall be Class 2B. Bolt length shall conform to ANSI B16.5. 

 
 Unless otherwise specified, bolts shall be carbon steel machined bolts 

with hot pressed hexagon nuts. Where washers are required, they shall 
be of the same material as the associated bolts. 

 
 Gaskets for plain faced flanges shall be the full fact type. Thickness shall 

be 1/16-inch for pipe 10-inches and less in diameter and 1/8-inch for pipe 
12-inches and larger in diameter. Unless otherwise specified, gaskets for 
raised face flanges shall match the raised face and shall be 1/16-inch 
thick for pipe 3-1/2-inches and less in diameter and 1/8-inch thick for 
pipe 4-inches and larger. 

 
 6. Mechanical Joint Fittings 
 
 Restraint devices for mechanical joint fittings shall be Megalug Series 

1100 as manufactured by EBAA Iron, Inc., or equal. 
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 Locked mechanical hydrant tees, bends and adapters are in acceptable 
substitute for anchoring fire hydrants and valves to the pipe main. 

 
7. Ball and Socket Flexible Joint Pipe 

 
Ball and socket flexible joint pipe shall be the boltless type and shall 
allow a maximum joint deflection of 15 degrees. Each joint shall be 
provided with a retainer lock to prevent rotation after assembly. Joints 
shall be the Flex-Lok Joint as manufactured by American Cast Iron Pipe 
Company, USIflex as manufactured by U.S. Pipe, or equal. 
 

  8. Bolts and Nuts 
 

a. Provide the necessary bolts for connections.  All bolts and nuts 
shall be threaded in accordance with ANSI B1.1, Coarse Thread 
Series, Class 2A external and 2B internal fit.  All bolts and nuts 
shall be made in the U.S.A. 

 
b. Bolts and nuts for mechanical joints shall be Tee Head Bolts and 

nuts of high strength low-alloy steel in accordance with ASTM A 
242 to the dimensions shown in AWWA C111/ANSI A21.11. 

 
c. Bolts for exposed service shall be zinc plated, cold pressed, 

steel machine bolts conforming to ASTM A 307, Grade B.  Nuts 
for exposed service shall be zinc plated, heavy hex conforming 
to ASTM A 563.  Zinc plating shall conform to ASTM B 633, Type 
II. 

 
9. Grooved End Couplings 
 
 Plain end ductile iron pipe may be joined with grooved end couplings and 

shoulder joints if they meet the requirements of AWWA C606. 
 
 Grooved end flexible-type couplings shall be Victaulic Style 77 or equal.  

Grooved end rigid-type couplings shall be Victaulic Style 07 or equal.  
Flexible-type couplings shall be used for all piping greater than 12 inches 
in diameter; for pipe 12 inches in diameter and less in rack-mounted 
tunnel piping applications; and for grooved joints adjacent to pump 
suction and discharge where grooved couplings are used for noise and 
vibration control.  All other applications for piping 12 inches in diameter 
and less shall utilize rigid-type couplings.  Grooved end flanged coupling 
adapters shall be either Victaulic Style 741 or equal.  Snap-joint grooved 
end couplings shall be Victaulic Style 78 or equal.  Cut grooves are not 
permitted on fabricated or lightwall pipe. 

 
 Unless otherwise specified, bolts and nuts shall comply with AWWA 

C606.  Bolts for submerged service shall be Type 316 stainless steel in 
conformance with ASTM F593, marking F593F.  Nuts for submerged 
service shall be made of copper-silicon alloy bronze conforming to ASTM 
B98, alloy C65100, designation H04 or alloy C65500, designation H04.  
Bolts and nuts for buried service shall be made of noncorrosive high-
strength, low-alloy steel having the characteristics specified in 
ANSI/AWWA C111/A21, regardless of any other protective coating.  
Where washers are required, they shall be of the same material as the 
associated bolts. 
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 Gaskets shall be as specified in AWWA C 606. 
 
10. Pipe Coating 
 
 Unless otherwise specified, pipe and fittings shall be coated with 

asphaltic material as specified in AWWA C1512. 
 
11. Polyethylene Tube 
 
 Polyethylene encasement shall be used where specified.  Installation of 

polyethylene shall be as specified in AWWA C105 and these 
specifications.  Pipe, fittings, valves and couplings shall be wrapped.  
Fittings that require concrete backing shall be wrapped prior to placing 
the concrete. 

 
 The polyethylene tube seams and overlaps shall be wrapped and held in 

place by means of a 2 inch wide plastic backed adhesive tape.  The tape 
shall be as recommended by the manufacturer of the pipe and 
polyethylene tubing.  The tape shall be such that the adhesive shall bond 
securely to both metal surfaces and polyethylene film.  Bedding and 
initial backfill for polyethylene wrapped pipe shall be a well-graded 
granular material which will not cut or damage the polyethylene tube 
during placement and backfilling.  Sharp angular material over 0.5 inch 
shall not be used with polyethylene encasement. 

 
12.  Pipe Lining 
 
 Unless otherwise specified, all interior surfaces of pipe and fittings shall 

be cement mortar lined in accordance with AWWA C104.  Cement shall 
be ASTM C150, Type II or V, low alkali, containing less than 0.60 
percent alkalies. 

 
13.  Welded-On Outlets 
 
 Welded-on outlets shall be provided where specified.  All welded-on 

outlets shall be rated for a working pressure of 250 psi and shall have a 
minimum safety factor of 2.0.  Welded-on outlets may be provided as a 
radial (tee) outlet, a tangential outlet, or a lateral outlet.  Parent pipe and 
branch pipe shall meet hydrostatic test requirements in accordance with 
AWWA C151, section 51-9, prior to fabrication. 

 
 All joints on welded-on branch outlets shall be provided in accordance 

with the latest revision of ANSI/AWWA C111/A21.11 and/or 
ANSI/AWWA C115/A21.15, as applicable.  All outlets shall be fabricated 
from centrifugally cast ductile iron pipe designed in accordance with 
ANSI/AWWA C150/A21.50 and manufactured in accordance with 
ANSI/AWWA C151/A21.51.  

 
 All welds must be produced using 55% nickel iron welding rod or wire.  

Carbon steel electrodes will not be acceptable.  Both branch and parent 
outlet pipe shall be class 53.  After fabrication each outlet pipe shall be 
air tested to 15 psi to insure weld integrity.  A soap and water solution 
shall be applied during the testing procedure to inspect the weld for 
leakage.  Any welds that show air seepage shall be re-fabricated and 
retested.  Welded-on bosses will not be permitted.  All welded-on outlets 
shall be done at manufacturer’s plant. 
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 The type of pipe end for the branch outlet shall be as specified or 

indicated on the drawings.  The maximum size and laying length of the 
welded-on branch outlet shall be recommended by the pipe 
manufacturer and acceptable to the Engineer for the field conditions and 
connecting pipe or valve.  Pipe embedment material and trench backfill 
shall be placed and compacted under and around each side of the outlet 
to hold the pipe in proper position and alignment during subsequent pipe 
jointing, embedment, and backfilling operations. 

 
14. Thrust collars shall be welded-on ductile iron body type designed to 

withstand thrust due to 250 psi internal pressure on a dead end. 
 
15. Acceptance will be on the basis of the Engineer's inspection and the 

manufacturer's written certification that the pipe was manufactured and 
tested in accordance with the applicable standards. 
 

2.02  Valves 
 

A. Gate Valves (GV) 
 

1. 4-Inches and larger in Diameter:  Gate valves shall be resilient wedge 
type conforming to the requirements of AWWA C509 or AWWA C515 
rated for 250 psi working pressure. 

 
a. Valves shall be provided with two O-ring stem seals with one 

O-ring located above and one O-ring below the stem collar.  The 
area between the O-rings shall be filled with lubricant to provide 
lubrication to the thrust collar bearing surfaces each time the 
valve is operated.  At least one anti-friction washer shall be 
utilized to further minimize operating torque.  All seals between 
valve parts, such as body and bonnet, bonnet and bonnet cover, 
shall be flat gaskets or O-rings. 

 
b. The valve gate shall be made of cast or ductile iron having a 

vulcanized, synthetic rubber coating, or a seat ring attached to 
the disc with retaining screws.  Sliding of the rubber on the 
seating surfaces to compress the rubber will not be allowed.  The 
design shall be such that compression-set of the rubber shall not 
affect the ability of the valve to seal when pressure is applied to 
either side of the gate.  The sealing mechanism shall provide 
zero leakage at the water working pressure when installed with 
the line flow in either direction. 

 
c. All internal ferrous surfaces shall be coated with epoxy to a 

minimum thickness of 4 mils.  The epoxy shall be non-toxic, 
impart no taste to the water and shall conform to AWWA C550. 

 
d. Gate valves shall have a 2-inch square operating nut. 
 
e. Valve ends shall be mechanical joint except where shown 

otherwise. 
 
f. Manually operated valves shall be non-rising stem type having 

O-ring seals. 
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g. Gate valves larger than 4-inches shall be manufactured by 
American Flow Control, Mueller or M & H Valve. 

 
 B. Butterfly Valves 
 

1. Butterfly valves shall be as manufactured by the Henry Pratt Company, 
or equal. 

 
 

2. Butterfly valves shall be constructed of the following materials unless 
otherwise specified: 

 
Component Material 

Shaft Stainless steel, ASTM A276, Type 304 
Disc ASTM A48, Class 40, or ASTM A126, Class B 

Seat mating surface Stainless steel, ASTM A276, Type 304, mounted in body or on 
disc edge 

Seat sealing surface EPDM or Buna N 
Body Cast iron, ASTM A126, Class B 

 
 

3. Valves shall be the stub or through shaft design.  Wafer type valves are 
not acceptable for buried service.  Unless otherwise specified, valve 
flange drilling shall be per ANSI B16.1, Class 125.  The stem to disc 
connection shall be made with pins of the same material as the stainless 
steel shaft. 

 
4. Valves shall be designed in accordance with AWWA C504 Class 250.  

Shafts shall be turned, ground and polished.  Shaft dimensions and 
operator torque shall be chosen for the pressure class as specified in 
AWWA C504.  When carbon steel shafts and stainless steel journals are 
used, static seals shall be provided to isolate the interior of the disc and 
the shaft from the process fluid. 

 
5. Valves shall have seats that are vulcanized, bonded, mechanically 

secured, or clamped to the body or disc. For valves, size 30 through 72 
inches, valve seats shall be field adjustable and field replaceable.  Discs 
for valves shall be of the flow-through Type with a 360-degree seating 
design. 

 
6. Manual operators shall be of the traveling nut type with totally enclosed 

gearing between the valve and the operating wrench nut, meeting all 
torque and other requirements of Section 3.8.5 of AWWA C504.  
Operators shall be equipped with adjustable mechanical stop-limiting 
devices to prevent overtravel of the disc in the open and closed positions 
and shall be self-locking and designed to hold the valve in any 
intermediate position between full open and full closed.  Valve operator 
components shall withstand an input torque of 300 ft-lbs at the extreme 
operator positions without damage. 

 
7. Operator for buried service shall include an AWWA operating nut and 

shall be gasketed and grease packed for submerged operation at water 
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pressures to 10 psig.  Operators for exposed service shall include a 
handwheel and be gasketed for weatherproof service. 

 
8. Affidavits of compliance with AWWA C504 shall be provided in 

accordance with Section 01340. 
 

9. Hydrostatic and leakage tests shall be conducted in strict accordance 
with AWWA C 504, Section 5, except that leakage test will be performed 
after the operator has been mounted on the valve. 

 
10. All surfaces of the valve shall be clean, dry and free from grease before 

painting.  The interior and exterior valve surfaces except for disc, seating 
and finished portions shall receive two coats of asphalt varnish in 
accordance with Federal Specification TT-V-51C.  

 
2.03  Fire Hydrants (FH) 
 

A. All fire hydrants shall conform to the requirements of AWWA C502 for 150 psi 
working pressure.  Hydrants shall be the compression type, closing with line 
pressure. The valve opening shall not be less than 5-1/4-inches. 

 
B. In the event of a traffic accident, the hydrant barrel shall break away from the 

standpipe at a point above grade and in a manner which will prevent damage to 
the barrel and stem, preclude opening of the valve, and permit rapid and 
inexpensive restoration without digging or cutting off the water. 

 
C. The means for attaching the barrel to the standpipe shall permit facing the 

hydrant a minimum of eight different directions. 
 

D. Hydrants shall be fully bronze mounted with all working parts of bronze.  Valve 
seat ring shall be bronze and shall screw into a bronze retainer. 

 
E. All working parts, including the seat ring shall be removable through the top 

without disturbing the barrel of the hydrant. 
 

F. The operating nut shall match those on the existing hydrants.  The operating 
threads shall be totally enclosed in an operating chamber, separated from the 
hydrant barrel by a rubber O-ring stem seal and lubricated by a grease or an oil 
reservoir. 

 
G. Hydrant shall be a non-freezing design and be provided with a simple, positive, 

and automatic drain which shall be fully closed whenever the main valve is 
opened. 

 
H. Hose and pumper connections shall be breech-locked, pinned, or threaded and 

pinned to seal them into the hydrant barrel.  Each hydrant shall have two 
2-1/2-inch hose connections and one 4-1/2-inch pumper connection, all with 
National Standard threads and each equipped with cap and non-kinking chain. 

 
I. Hydrants shall be furnished with a mechanical joint connection to the spigot of 

the 6-inch hydrant lead. 
 

J. Minimum depth of bury shall be 4.5 feet.  Provide extension section where 
necessary for proper vertical installation and in accordance with manufacturer's 
recommendations. 
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K. All outside surfaces of the barrel above grade shall be painted with enamel equal 
to Koppers Glamortex 501, silver in color. 

 
L. Hydrants shall be traffic model and shall be Mueller Super Centurion 250/HS. 

 
2.04  Valve Boxes (VB) and Extension Stems 
 

A. All valves shall be equipped with valve boxes.  The valve boxes shall be cast iron 
two-piece screw type with drop covers.  Valve boxes shall have a 5.25-inch 
inside diameter.  Valve box covers shall weigh a minimum of 14 pounds.  The 
valve boxes shall be adjustable to 6-inches up or down from the nominal required 
cover over the pipe.  Valve boxes shall be of sufficient length that bottom flange 
of the lower belled portion of the box is below the valve operating nut.  Ductile or 
cast iron extensions shall be provided as necessary.  Covers shall have “WATER 
VALVE” or “WATER” cast into them.  Valve boxes shall be manufactured in the 
United States. 

 
B. All valves shall be furnished with stainless steel extension stems, as necessary, 

to bring the operating nut to within 24-inches of the top of the valve box.  
Connection to the valve shall be with a wrench nut coupling and a set screw to 
secure the coupling to the valve's operating nut.  The coupling and square 
wrench nut shall be welded to the extension stem.  Extension stems shall be 
equal to Mueller A-26441 or M & H Valve Style 3801. 

 
2.05  Valve Markers (VM) 
 

 The Contractor shall provide a concrete valve marker as detailed on the 
Drawings for each valve installed.   

 
2.06  Tapping Sleeves and Valves (TS&V) 
 

 Tapping sleeves shall be cast or ductile iron of the split-sleeve, mechanical joint 
type. The Contractor shall be responsible for determining the outside diameter of 
the pipe to be connected to prior to ordering the sleeve.  Valves shall be gate 
valves furnished in accordance with the specifications shown above, with flanged 
connection to the tapping sleeve and mechanical joint connection to the branch 
pipe.  The tapping sleeve and valve shall be supplied by the valve manufacturer.  
Tapping sleeves shall be equal to American Flow Control, Mueller or M & H 
Valve. 

 
2.07  Manholes, Catch Basins, and Precast Concrete Products 
 

A. Provide precast concrete products in accordance with the following: 
 
1. Precast Concrete Sections 
 

a. Precast concrete sections shall meet the requirements of ASTM 
C 478.  The minimum compressive strength of the concrete in 
precast sections shall be 4,000 psi.  The minimum wall thickness 
shall be one-twelfth of the inside diameter of the base, riser or 
the largest cone diameter. 

 
b. Transition slabs which convert bases larger than four feet in 

diameter to four foot diameter risers shall be designed by the 
precast concrete manufacturer to carry the live and dead loads 
exerted on the slab. 
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c. Seal joints between precast sections by means of rubber O-ring 

gaskets or flexible butyl rubber sealant.  Butyl rubber sealants 
shall meet the requirements of AASHTO M-198.  Sealant shall 
be pre-formed type with a minimum nominal diameter of 1-inch. 

 
d. Butyl rubber sealant shall be equal to Kent Seal No. 2 or 

Concrete Sealants CS 202. 
 

2. Brick and Mortar:  Brick shall be whole and hardburned, conforming to 
ASTM C 32, Grade MS.  Mortar shall be made of one part Portland 
cement and two parts clean sharp sand.  Cement shall be Type 1 and 
shall conform to ASTM C 150.  Sand shall meet ASTM C 144. 

 
3. Iron Castings 
 

a. Cast iron manhole frames, covers and steps shall meet the 
requirements of ASTM A 48 for Class 30 gray iron and all 
applicable local standards.  All castings shall be tough, close 
grained, smooth and free from blow holes, blisters, shrinkage, 
strains, cracks, cold shots and other imperfections.  No casting 
will be accepted which weighs less than 95 percent of the design 
weight.  Shop drawings must indicate the design weight and 
provide sufficient dimensions to permit checking.  All castings 
shall be thoroughly cleaned in the shop and given two coats of 
approved bituminous paint before rusting begins. 

 
b. Manhole frames and covers shall be equal to the following: 
 

Type Design Weight Manufacturer's Reference 

Bolt Down 400# Neenah A-
1916-F1 

Vulcan V-
2358 

 
c. All frames and covers shall have machined horizontal bearing 

surfaces. 
 

4. Plastic Steps:  Manhole steps of polypropylene, molded around a steel 
rod, equal to products of M.A. Industries may be used. 

 
5. Catch Basins 
 

a. Where shown on the Drawings or as required, existing catch 
basins shall be replaced with a like kind catch basin (inlet).  All 
new and replaced catch basins shall be constructed of reinforced 
precast concrete, four foot (4’) diameter or larger. 

 
b. All catch basins shall be designed and constructed in compliance 

with Georgia D.O.T. specifications and shall be Georgia DOT 
1033D  or 1034D standard and shall require a reinforced precast 
“round to square adapter for additional throat support. 

c. In certain cases where rolled or “Hollywood” curb is utilized, the 
County Engineer (or field Inspector) may require the use of 
1033F or 1034F catch basins. 
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d. Frames, covers and gratings shall be ductile iron designed for 
heavy-duty traffic services, ASTM A534, Grade 60-40-18, 24-
inch clear inside diameter with lettering “Storm Sewer” cast into 
cover. For structures, more than 5 feet deep, provide steps at 
12-inch intervals.  

 
7. Concrete Pipe:  When crossing existing sanitary or storm sewer, if it is 

necessary to remove and replace or replace damaged pipe, as a 
minimum, replace with reinforced concrete pipe (RCP) conforming to the 
latest requirements of ASTM C76.  Pipe shall be of the class III and shall 
have circular reinforcement for circular pipe. 

 
2.08  Retainer Glands 
 

A. Retainer glands for ductile iron pipe shall be Megalug Series 1100, as 
manufactured by EBAA Iron, or Uni-Flange Series 1400, as manufactured by 
Ford Meter Box Company. 

 
B. Retainer glands shall be provided at all mechanical joints, including fittings, 

valves, hydrants and other locations as shown on the Drawings. 
 

2.09  Hydrant Tees 
 

 Hydrant tees shall be equal to ACIPCO A10180 or U.S. Pipe U-592. 
 

2.10  Anchor Couplings 
 

 Lengths and sizes shall be as shown on the Drawings.  Anchor couplings shall 
be equal to ACIPCO A10895 or U.S. Pipe U-591. 

 
2.11  Concrete 
 

 Concrete shall have a compressive strength of not less than 3,000 psi, with not 
less than 5.5 bags of cement per cubic yard and a slump between 3 and 5-inches 
unless shown or specified otherwise.  For job mixed concrete, submit the 
concrete mix design for approval by the Engineer.  Ready-mixed concrete shall 
be mixed and transported in accordance with ASTM C 94.  Reinforcing steel shall 
conform to the requirements of ASTM A 615, Grade 60. 

 
2.12  Electronic Markers 
 
 A. Electronic markers shall be buried with utilities to serve as a locating device.  

Electronic markers shall be the “Ball” type for a depth up to 4-feet and the “Full 
Range” type for depths greater than 4-feet. Each marker shall be color coded in 
accordance with APWA standards and produce an industry specific frequency 
Each marker shall contain a passive antenna that requires no internal power 
source. Markers shall be of water resistant polyethylene shells and impervious to 
minerals, chemicals, and underground temperature extremes. Electronic markers 
shall be compatible with 3M Dynatel 1420 EMS-iD programmable Marker 
Locator.  Contractor shall supply one Marker Locator for use during installation 
and shall turn over Locator to County upon project completion. Markers shall be 
equal to 3M EMS 1423 XR/iD for water service. 

 
B. Have available at all times an electronic pipe locator and a magnetic locator, in 

good working order, to aid in locating existing pipe lines or other obstructions. 
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2.13 Air Release and Vacuum Valves 
 
 A. Refer to the Valve Schedule in the drawings for valve type, size and location 

along the project area. 
 
 B. Air release valves (ARV) shall have a small venting orifice to vent the 

accumulation of air and other gases with the line or system under pressure.  Size 
and capacity shall be as specified. 

 
 C. Air and vacuum valves (AVV) shall have a large venting orifice to permit the 

release of air as the line is filling or relieve the vacuum as the line is draining or is 
under negative pressure.  Size and capacity shall be as specified. 

 
 D. Combination air valves (CAV) shall have operating features of both the air and 

vacuum valve and the air release valve.  They include both single- and dual-body 
construction.  Size and capacity shall be as specified. 

 
 E. Air release and vacuum valves shall be manufactured in compliance with 

ANSI/AWWA C512 and shall be APCO as manufactured by Valve and Primer 
Corporation, Crispin as manufactured by Multiplex Manufacturing Company, or 
equal, modified to provide the specified features and to meet the specified 
operating conditions. 

 
 F. Materials specified below are considered the minimum acceptable for the 

purposes of durability, strength, and resistance to erosion and corrosion.  The 
Contractor may propose alternative materials for the purpose of providing greater 
strength or to meet required stress limitations.  However, alternative materials 
must provide at least the same qualities as those specified for the purpose. 

 

Component Material 

Body, cover Cast iron, ASTM A126, Grade B 

Float Type 316 SS, ASTM A240 

Seat Buna-N or Type 316 SS 

Trim Type 316 SS, ASTM A240 
 
 G. Air release valves shall be float operated, compound lever type, except air 

release valves less than 1-inch may be simple lever type. 
 
 H. Air and vacuum valves shall be designed to protect the float from direct contact 

of the rushing air and water to prevent the float from closing prematurely in the 
valve.  The seat shall be fastened into the valve cover, and shall be easily 
removed if necessary.  The float shall be center or peripheral guided for positive 
shutoff into the seat. 

 
 I. Combination air valves, unless otherwise specified, shall be single-body 

construction in sizes 1- through 6-inch and dual-body construction in sizes 8-inch 
and larger.  Single-body construction shall be designed to provide all functions 
within one housing.  The body inlet shall be baffled to protect the float and the 
large and small orifices shall be designed so that during large orifice closure, the 
small air release orifice will open to allow small amounts of air to escape.  Dual-
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body construction shall combine one air and vacuum valve and one air release 
valve with interconnecting piping and gate valve. 

 
 J. Valves shall be suitable for pressures up to 250 psi. 
 
 K. Air release and vacuum valves shall be installed in accordance with the 

manufacturer's recommendations.  Unless otherwise specified, isolation valves 
shall be provided below each air valve. 

 
 
  All materials/products that contact potable water must be third party certified as 

meeting the specifications of ANSI/NSF Standard 61.  The certifying party shall 
be accredited by the ANSI.   

 
Part 3 Execution 
 
3.01  Existing Utilities and Obstructions 
 

A. The Drawings indicate utilities or obstructions that are known to exist according 
to the best information available to the Owner.  The Contractor shall call the 
Utilities Protection Center (UPC) (404-325-5000 or 1-800-282-7411) as required 
by Georgia law (Code Section 25-9-1 through 25-9-13) and all utilities, agencies 
or departments that own and/or operate utilities in the vicinity of the construction 
work site at least 72 hours (three business days) prior to construction to verify the 
location of the existing utilities. 

 
B. Existing Utility Location:  The following steps shall be exercised to avoid 

interruption of existing utility service. 
 
1. Provide the required notice to the utility owners and allow them to locate 

their facilities according to Georgia law.  Field utility locations are valid 
for only 10 days after original notice.  The Contractor shall ensure, at the 
time of any excavation, that a valid utility location exists at the point of 
excavation. 

 
2. Expose the facility, for a distance of at least 200 feet in advance of 

pipeline construction, to verify its true location and grade.  Repair, or 
have repaired, any damage to utilities resulting from locating or exposing 
their true location. 

 
3. Avoid utility damage and interruption by protection with means or 

methods recommended by the utility owner. 
 
4. Maintain a log identifying when phone calls were made, who was called, 

area for which utility relocation was requested and work order number 
issued, if any.  The Contractor shall provide the Engineer an updated 
copy of the log bi-weekly, or more frequently if required. 

 
C. Conflict with Existing Utilities 

 
1. Horizontal Conflict:  Horizontal conflict shall be defined as when the 

actual horizontal separation between a utility, main, or service and the 
proposed water main does not permit safe installation of the water main 
by the use of sheeting, shoring, tieing-back, supporting, or temporarily 
suspending service of the parallel or crossing facility.  The Contractor 
may change the proposed alignment of the water main to avoid 
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horizontal conflicts if the new alignment remains within the available 
right-of-way or easement, complies with regulatory agency requirements 
and after a written request to and subsequent approval by the Engineer.  
Where such relocation of the water main is denied by the Engineer, the 
Contractor shall arrange to have the utility, main, or service relocated. 
 

2. Vertical Conflict:  Vertical conflict shall be defined as when the actual 
vertical separation between a utility, main, or service and the proposed 
water main does not permit the crossing without immediate or potential 
future damage to the utility, main, service, or the water main.  The 
Contractor may change the proposed grade of the water main to avoid 
vertical conflicts if the changed grade maintains adequate cover and 
complies with regulatory agencies requirements after written request to 
and subsequent approval by the Engineer.  Where such relocation of the 
water main is denied by the Engineer, the Contractor shall arrange to 
have the utility, main, or service relocated. 

 
D. Electronic Locator:  Have available at all times an electronic pipe locator and a 

magnetic locator, in good working order, to aid in locating existing pipelines or 
other obstructions. 

 
E. Water and Sewer Separation 

 
1. Water mains should maintain a minimum 10 foot edge-to-edge 

separation from sewer lines, whether gravity or pressure.  If the main 
cannot be installed in the prescribed easement or right-of-way and 
provide the 10 foot separation, the separation may be reduced, provided 
the bottom of the water main is a minimum of 18-inches above the top of 
the sewer.  Should neither of these two separation criteria be possible, 
the water main shall be installed below the sewer with a minimum 
vertical separation of 18-inches. Where water mains cross the sewer, or 
storm drain, the pipe joint adjacent to the pipe crossing the sewer, or 
storm drain, shall be cut to provide maximum separation of the pipe 
joints from the sewer, or storm drain. 

 
2. The water main, when installed within 18-inches below the sewer, or 

storm drain, shall be encased in concrete with a minimum 6-inch 
concrete depth to the first joint in each direction.  

 
3. No water main shall pass through, or come in contact with, any part of a 

sanitary sewer manhole. 
 
3.02  Construction Along Highways, Streets and Roadways 
 

A. Install pipe lines and appurtenances along highways, streets and roadways in 
accordance with the applicable regulations of, and permits issued by, the 
Georgia Department of Transportation, City, and Fulton County, with reference to 
construction operations, safety, traffic control, road maintenance and repair. 

 
B. The Contractor shall prepare a Traffic Control Plan and submit the plan to the 

Engineer at least 14 days prior to on-site work.  The Traffic Control Plan shall 
include all anticipated lane closures, placement of traffic control devices, 
barricades, lights, flagmen etc. to clearly show how traffic flow and safety will be 
maintained throughout the project. 

 
C. Traffic Control 
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1. The Contractor shall provide, erect and maintain all necessary 

barricades, suitable and sufficient lights and other traffic control devices; 
provide qualified flagmen where necessary to direct traffic; take all 
necessary precautions for the protection of the work and the safety of the 
public.  Flagmen shall be certified by a Georgia DOT approved training 
program. 

 
2. Construction traffic control devices and their installation shall be in 

accordance with the current Manual On Uniform Traffic Control Devices 
for Streets and Highways. 

 
3. Placement and removal of construction traffic control devices shall be 

coordinated with the City and Fulton County a minimum of 48 hours in 
advance of the activity. 

 
4. Placement of construction traffic control devices shall be scheduled 

ahead of associated construction activities.  Construction time in street 
right-of-way shall be conducted to minimize the length of time traffic is 
disrupted.  Construction traffic control devices shall be removed 
immediately following their useful purpose.  Traffic control devices used 
intermittently, such as “Flagmen Ahead”, shall be removed and replaced 
when needed. 

 
5. Existing traffic control devices within the construction work zone shall be 

protected from damage.  Traffic control devices requiring temporary 
relocation shall be located as near as possible to their original vertical 
and horizontal locations.  Original locations shall be measured from 
reference points and recorded in a log prior to relocation.  Temporary 
locations shall provide the same visibility to affected traffic as the original 
location.  Relocated traffic control devices shall be reinstalled in their 
original locations as soon as practical following construction. 

 
6. Construction traffic control devices shall be maintained in good repair 

and shall be clean and visible to affected traffic for daytime and nighttime 
operation.  Traffic control devices affected by the construction work zone 
shall be inspected daily. 

 
7. Construction warning signs shall be black legend on an orange 

background.  Regulatory signs shall be black legend on a white 
background.  Construction sign panels shall meet the minimum reflective 
requirements of the Georgia Department of Transportation and Fulton 
County.  Sign panels shall be of durable materials capable of maintaining 
their color, reflective character and legibility during the period of 
construction. 

 
8. Channelization devices shall be positioned preceding an obstruction at a 

taper length as required by the current Manual On Uniform Traffic 
Control Devices for Streets and Highways, as appropriate for the speed 
limit at that location.  Channelization devices shall be patrolled to insure 
that they are maintained in the proper position throughout their period of 
use. 

 
D. Construction Operations 
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1. Perform all work along highways, streets and roadways to minimize 
interference with traffic. 

 
2. Stripping:  Where the pipe line is laid along road right-of-way, strip and 

stockpile all sod, topsoil and other material suitable for right-of-way 
restoration. 

 
3. Trenching, Laying and Backfilling:  Do not open the trench any further 

ahead of pipe laying operations than is necessary.  Backfill and remove 
excess material immediately behind laying operations. Complete 
excavation and backfill for any portion of the trench in the same day. 

 
4. Shaping:  Reshape damaged slopes, side ditches, and ditch lines 

immediately after completing backfilling operations.  Replace topsoil, sod 
and any other materials removed from shoulders. 

 
E. Excavated Materials:  Do not place excavated material along highways, streets 

and roadways in a manner which obstructs more than one lane of traffic, as 
approved by the Engineer and the City.   Sweep all scattered excavated material 
off of the pavement at the end of each day. 

 
F. Drainage Structures:  Keep all side ditches, culverts, cross drains, and other 

drainage structures clear of excavated material.  Care shall be taken to provide 
positive drainage to avoid ponding or concentration of runoff. 

 
G. Landscaping Features:  Landscaping features shall include, but are not 

necessarily limited to:  fences; property corners; cultivated trees and shrubbery; 
manmade improvements; subdivision and other signs within the right-of-way and 
easement.  The Contractor shall take extreme care in moving landscape features 
and promptly re-establishing these features. 

 
H. Maintaining Highways, Streets, Roadways and Driveways 

 
1. Maintain streets, highways, roadways and driveways in suitable condition 

for movement of traffic until completion and final acceptance of the Work. 
 
2. During the time period between pavement removal and completing 

permanent pavement replacement, maintain highways, streets and 
roadways by the use of steel running plates.  Running plate edges shall 
have asphalt placed around their periphery to minimize vehicular impact. 
The backfill above the pipe shall be compacted as specified elsewhere 
up to the existing pavement surface to provide support for the steel 
running plates. 

 
3. Furnish a road grader or front-end loader for maintaining highways, 

streets, and roadways.  The grader or front-end loader shall be available 
at all times. 

 
4. Immediately repair all driveways that are cut or damaged.  Maintain them 

in a suitable condition for use until completion and final acceptance of 
the Work. 

 
3.03  Pipe Distribution 

 
A. Pipe shall be distributed and placed in such a manner that will not interfere with 

traffic. 
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B. No pipe shall be strung further along the route than 500 feet beyond the area in 

which the Contractor is actually working without written permission from the 
Owner.  The Owner reserves the right to reduce this distance to a maximum 
distance of 200 feet in residential and commercial areas based on the effects of 
the distribution to the adjacent property owners. 

 
C. No street or roadway may be closed for unloading of pipe without first obtaining 

permission from the proper authorities.  The Contractor shall furnish and maintain 
proper warning signs and obstruction lights for the protection of traffic along 
highways, streets and roadways upon which pipe is distributed. 

 
D. No distributed pipe shall be placed inside drainage ditches or gutters. 
 
E. Distributed pipe shall be placed as far as possible from the roadway pavement, 

but no closer than five feet from the roadway pavement, as measured 
edge-to-edge. 

 
3.04  Location and Grade 

 
A. The Drawings show the alignment of the water main and the location of valves, 

hydrants and other appurtenances. 
 
B. Construction Staking 
 

1. The base lines for locating the principal components of the work adjacent 
to the work are shown on the Drawings.  Base lines shall be defined as 
the line to which the location of the water main is referenced, i.e., edge of 
pavement, road centerline, property line, right-of-way or survey line.  The 
Contractor shall be responsible for performing all survey work required 
for constructing the water main, including the establishment of base lines 
and any detail surveys needed for construction.  This work shall include 
the staking out of permanent and temporary easements to insure that the 
Contractor is not deviating from the designated easements. 

 
2. The level of detail of survey required shall be that which the correct 

location of the water main can be established for construction and 
verified by the Engineer. Where the location of components of the water 
main, e.g. tunnels and fittings, are not dimensioned, the establishment 
on the location of these components shall be based upon scaling these 
locations from the Drawings with relation to readily identifiable land 
marks, e.g., survey reference points, power poles, manholes, etc. 

 
C. Reference Points 

 
1. The Contractor shall take all precautions necessary, which includes, but 

is not necessarily limited to, installing reference points, in order to protect 
and preserve the centerline or baseline established by the Engineer. 

 
2. Reference points shall be placed, at or no more than three feet, from the 

outside of the construction easement or right-of-way.  The location of the 
reference points shall be recorded in a log with a copy provided to the 
Engineer for use, prior to verifying reference point locations.  Distances 
between reference points and the pipeline centerlines shall be accurately 
measured to 0.01 foot. 
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3. The Contractor shall give the Engineer reasonable notice that reference 
points are set.  The reference point locations must be verified by the 
Engineer prior to commencing clearing and grubbing operations. 

 
D. After the Contractor locates and marks the water main centerline or baseline, the 

Contractor shall perform clearing and grubbing. 
 

E. Construction shall begin at a connection location and proceed without 
interruption.  Multiple construction sites shall not be permitted without written 
authorization from the Engineer for each site. 

 
F. The Contractor shall be responsible for any damage done to reference points, 

base lines, center lines and temporary bench marks, and shall be responsible for 
the cost of re-establishment of reference points, base lines, center lines and 
temporary bench marks as a result of the operations. 

 
G. Construction Verification Survey allowance:  The Construction Verification 

Survey cash allowance is solely for the use of the Engineer for verification of the 
Contractor's reference points, centerlines and work performed.  The presence of 
this cash allowance in no way relieves the Contractor of the responsibility of 
installing reference points, centerlines, temporary bench marks, providing as-built 
drawings, or verifying that the work has been performed accurately. 

 
3.05  Laying and Jointing Pipe and Accessories 
 

A. Lay all pipe and fittings to accurately conform to the lines and grades established 
by the Engineer. 

 
B. Pipe Installation 

 
1. Proper implements, tools and facilities shall be provided for the safe 

performance of the Work.  All pipe, fittings, valves and hydrants shall be 
lowered carefully into the trench by means of slings, ropes or other 
suitable tools or equipment in such a manner as to prevent damage to 
water main materials and protective coatings and linings.  Under no 
circumstances shall water main materials be dropped or dumped into the 
trench. 

 
2. All pipe, fittings, valves, hydrants and other appurtenances shall be 

examined carefully for damage and other defects immediately before 
installation.  Defective materials shall be marked and held for inspection 
by the Engineer, who may prescribe corrective repairs or reject the 
materials. 

 
3. All lumps, blisters and excess coating shall be removed from the socket 

and plain ends of each pipe, and the outside of the plain end and the 
inside of the bell shall be wiped clean and dry and free from dirt, sand, 
grit or any foreign materials before the pipe is laid.  No pipe containing 
dirt shall be laid. 

 
4. Foreign material shall be prevented from entering the pipe while it is 

being placed in the trench.  No debris, tools, clothing or other materials 
shall be placed in the pipe at any time. 
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5. As each length of pipe is placed in the trench, the joint shall be 
assembled and the pipe brought to correct line and grade.  The pipe 
shall be secured in place with approved backfill material. 

 
6. It is not mandatory to lay pipe with the bells facing the direction in which 

work is progressing. 
 
7. Applying pressure to the top of the pipe, such as with a backhoe bucket, 

to lower the pipe to the proper elevation or grade, shall not be permitted. 
 

C. Alignment and Gradient 
 
1. Lay pipe straight in alignment and gradient or follow true curves as 

nearly as practicable.  Do not deflect any joint more than 4-degrees or 
the maximum deflection recommended by the manufacturer, whichever 
is less. 

 
2. Maintain a transit, level and accessories on the job to lay out angles and 

ensure that deflection allowances are not exceeded. 
 

D. Expediting of Work:  Excavate, lay the pipe, and backfill as closely together as 
possible.  Do not leave unjointed pipe in the trench overnight.  Backfill and 
compact the trench as soon as possible after laying and jointing is completed.  
Cover the exposed end of the installed pipe each day at the close of work and at 
all other times when work is not in progress.  If necessary to backfill over the end 
of an uncompleted pipe or accessory, close the end with a suitable plug, either 
push-on, mechanical joint, restrained joint or as approved by the Engineer. 
 

E. Joint Assembly 
 
1. Push-on, mechanical, flange and restrained type joints shall be 

assembled in accordance with the manufacturer's recommendations. 
 
2. The Contractor shall inspect each pipe joint within 1,000 feet on either 

side of main line valves to insure 100 percent seating of the pipe spigot, 
except as noted otherwise. 

 
3. Each restrained joint shall be inspected by the Contractor to ensure that 

it has been “homed” 100 percent. 
 

F. Cutting Pipe:  Cut ductile iron pipe using an abrasive wheel saw.  The Contractor 
shall cut the pipe and bevel the end, as necessary, to provide the correct length 
of pipe necessary for installing the fittings, valves, accessories and closure 
pieces in the correct location.  Only push-on and mechanical joint pipes shall be 
cut. 

 
 G. Valve and Fitting Installation 

 
1. Prior to installation, valves shall be inspected for direction of opening, 

number of turns to open, freedom of operation, tightness of 
pressure-containing bolting and test plugs, cleanliness of valve ports and 
especially seating surfaces, handling damage and cracks.  Defective 
valves shall be corrected or held for inspection by the Engineer.  Valves 
shall be closed before being installed. 
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2. Valves, fittings, plugs and caps shall be set and joined to the pipe in the 
manner specified in this Section for cleaning, laying and joining pipe, 
except that 12-inch and larger valves shall be provided with special 
support, such as treated timbers, crushed stone, concrete pads or a 
sufficiently tamped trench bottom so that the pipe will not be required to 
support the weight of the valve.  Valves shall be installed in the closed 
position. 

 
3. A valve box shall be provided on each underground valve.  They shall be 

carefully set, centered exactly over the operating nut and truly plumbed.  
The valve box shall not transmit shock or stress to the valve.  The bottom 
flange of the lower belled portion of the box shall be placed below the 
valve operating nut. This flange shall be set on brick, so arranged that 
the weight of the valve box and superimposed loads will bear on the 
base and not on the valve or pipe.  Extension stems shall be installed 
where depth of bury places the operating nut in excess of 48-inches 
beneath finished grade so as to set the top of the operating nut 
24-inches below finished grade.  The valve box cover shall be flush with 
the surface of the finished area or such other level as directed by the 
Engineer. 

 
4. In no case shall valves be used to bring misaligned pipe into alignment 

during installation.  Pipe shall be supported in such a manner as to 
prevent stress on the valve. 

 
5. A valve marker shall be provided for each underground valve.  Unless 

otherwise detailed on the Drawings or directed by the Engineer, valve 
markers shall be installed 6-inches inside the right-of-way or easement. 

 
6. If a valve is located in the street and there is a curb, then a “V” mark shall 

be saw cut in the curb, in line with the valve location. 
 

H. Hydrant Installation 
 
1. Prior to installation, inspect all hydrants for direction of opening, nozzle 

threading, operating nut and cap nut dimensions, tightness of 
pressure-containing bolting, cleanliness of inlet elbow, handling damage 
and cracks.  Defective hydrants shall be corrected or held for inspection 
by the Engineer. 

 
2. All hydrants shall stand plumb and shall have their nozzles parallel with 

or at right angles to the roadway, with pumper nozzle facing the 
roadway, except that hydrants having two-hose nozzles 90 degrees 
apart shall be set with each nozzle facing the roadway at an angle of 45 
degrees. 

 
3. Hydrants shall be set to the established grade, with the centerline of the 

lowest nozzle at least 12-inches above the ground or as directed by the 
Engineer. 

 
4. Each hydrant shall be connected to the main with a 6-inch branch 

controlled by an independent 6-inch valve.  When a hydrant is set in soil 
that is pervious, drainage shall be provided at the base of the hydrant by 
placing coarse gravel or crushed stone mixed with coarse sand from the 
bottom of the trench to at least 6-inches above the drain port opening in 
the hydrant to a distance of 12-inches around the elbow. 
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5. When a hydrant is set in clay or other impervious soil, a 7 cubic yard 

drainage pit shall be excavated below each hydrant and filled with coarse 
gravel or crushed stone mixed with coarse sand under and around the 
elbow of the hydrant and to a level of 6-inches above the drain port. 

 
6. Hydrants shall be located as shown on the Drawings or as directed by 

the Engineer.  As all of the hydrants are intended to fail at the 
ground-line joint upon vehicle impact, specific care must be taken to 
provide adequate soil resistance to avoid transmitting shock moment to 
the lower barrel and inlet connection.  Pour a concrete collar 
approximately 6-inches thick to a diameter of 24-inches at or near the 
ground line around the hydrant barrel as shown on the Drawings. 

 
I. Polyethylene Encasement:  Installation shall be in accordance with AWWA C105 

and the manufacturer's instructions.  All ends shall be securely closed with tape 
and all damaged areas shall be completely repaired to the satisfaction of the 
Engineer. 

 
J. Electronic Markers 
 
 1. Electronic markers shall be buried with utilities to serve as a locating 

device. Electronic markers shall be the "Ball" type for a depth up to 4-feet 
and the "Full Range" type for depths greater than 4-feet. Each marker 
shall be color coded in accordance with APWA standards and produce 
an industry specific frequency. Each marker shall contain a passive 
antenna that requires no internal power source. 

 
 2. Electronic markers will be provided for all water mains. Electronic 

markers shall be installed every 100 linear feet and as needed to 
establish a change in direction. 

 
3.06  Connections to Water Mains 

 
A. All connections shall be scheduled with the Engineer and Owner at least 48-hours in 

advance so as to permit supervision by the Owner.  
 

B. Make connections to existing pipe lines with tapping sleeves and valves, unless 
specifically shown otherwise on the Drawings. 

 
C. Location:  Before laying pipe, locate the points of connection to existing water 

mains and uncover as necessary for the Engineer to confirm the nature of the 
connection to be made. 

 
D. Interruption of Services:  Make connections to existing water mains only when 

system operations permit.  Operate existing valves only with the specific 
authorization and direct supervision of the Owner. 

 
E. Tapping Saddles and Tapping Sleeves 

 
1. Holes in the new pipe shall be machine cut, either in the field or at the 

factory.  No torch cutting of holes shall be permitted. 
 
2. Prior to attaching the saddle or sleeve, the pipe shall be thoroughly 

cleaned, utilizing a brush and rag, as required. 
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3. Before performing field machine cut, the watertightness of the saddle or 
sleeve assembly shall be pressure tested.  The interior of the assembly 
shall be filled with water.  An air compressor shall be attached, which will 
induce a test pressure as specified in this Section.  No leakage shall be 
permitted for a period of five minutes. 

 
4. After attaching the saddle or sleeve to an existing main, but prior to 

making the tap, the interior of the assembly shall be disinfected.  All 
surfaces to be exposed to potable water shall be swabbed or sprayed 
with a one percent sodium hypochlorite solution. 

 
F. Connections Using Solid Sleeves:  Where connections are shown on the 

Drawings using solid sleeves, the Contractor shall furnish materials and labor 
necessary to make the connection to the existing pipe line. 

 
G. Connections Using Couplings:  Where connections are shown on the Drawings 

using couplings, the Contractor shall furnish materials and labor necessary to 
make the connection to the existing pipe line, including all necessary cutting, 
plugging and backfill. 

 
3.07  Thrust Restraint 

 
A. Provide restraint at all points where hydraulic thrust may develop. 
 
B. Retainer Glands:  Provide retainer glands where shown on the Drawings and on 

all mechanical joints and all associated fittings, valves and related piping.  
Retainer glands shall be installed in accordance with the manufacturer's 
recommendations, particularly, the required torque of the set screws.  The 
Contractor shall furnish a torque wrench to verify the torque on all set screws 
which do not have inherent torque indicators. 

 
C. Hydrants:  Hydrants shall be attached to the water main by the following method: 
 

1. The isolation valve shall be attached to the main by connecting the valve 
to the hydrant tee. 

 
2. The isolation valve shall be attached to the hydrant by providing an 

anchor coupling between the valve and hydrant, if the hydrant and valve 
are less than two feet apart.  Otherwise, provide ductile iron pipe with 
retainer glands on the hydrant and valve. 

 
D. Thrust Collars:  Collars shall be constructed as shown on the Drawings.  

Concrete and reinforcing steel shall meet the requirements as specified in this 
Section.  The welded-on collar shall be designed to meet the minimum test 
pressure specified herein.  The welded-on collar shall be attached to the pipe by 
the pipe manufacturer. 

 
E. Concrete Blocking 
 

1. Provide concrete blocking for all bends, tees, valves, and other points 
where thrust may develop, except where other exclusive means of thrust 
restraint are specifically shown on the Drawings. 

 
2. Concrete shall be as specified in this Section. 
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3. Form and pour concrete blocking at fittings as shown on the Drawings 
and as directed by the Engineer.  Pour blocking against undisturbed 
earth.  Increase dimensions when required by over excavation. 

 
3.08  Inspection and Testing 
 

A. Pressure and Leakage Test 
 
1. All sections of the water main subject to internal pressure shall be 

pressure tested in accordance with AWWA C600.  A section of main will 
be considered ready for testing after completion of all thrust restraint and 
backfilling. 

 
2. Each segment of water main between main valves shall be tested 

individually. 
 
3. Test Preparation 
 

a. For water mains less than 24-inches in diameter, flush sections 
thoroughly at flow velocities, greater than 2.5 feet per second, 
adequate to remove debris from pipe and valve seats.  Partially 
open valves to allow the water to flush the valve seat. 

 
b. Partially operate valves and hydrants to clean out seats. 
 
c. Provide temporary blocking, bulkheads, flanges and plugs as 

necessary, to assure all new pipe, valves, and appurtenances 
will be pressure tested. 

 
d. Before applying test pressure, air shall be completely expelled 

from the pipeline and all appurtenances.  Insert corporation 
cocks at highpoints to expel air as main is filled with water as 
necessary to supplement automatic air valves.  Corporation 
stops shall be constructed as detailed on the Drawings with a 
meter box. 

 
e. Fill pipeline slowly with water.  Provide a suitable pump with an 

accurate water meter to pump the line to the specified pressure. 
 
f. The differential pressure across a valve or hydrant shall equal 

the maximum possible, but not exceed the rated working 
pressure.  Where necessary, provide temporary backpressure to 
meet the differential pressure restrictions. 

 
g. Valves shall not be operated in either the opening or closing 

direction at differential pressures above the rated pressure. 
4. Test Pressure:  Test the pipeline at 250 psi measured at the lowest point 

for at least two hours.  Maintain the test pressure within 5 psi of the 
specified test pressure for the test duration.  Should the pressure drop 
more than 5 psi at any time during the test period, the pressure shall be 
restored to the specified test pressure.  Provide an accurate pressure 
gage with graduation not greater than 5 psi. 

 
5. Leakage 
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a. Leakage shall be defined as the sum of the quantity of water that 
must be pumped into the test section, to maintain pressure within 
5 psi of the specified test pressure for the test duration plus 
water required to return line to test pressure at the end of the 
test.  Leakage shall be the total cumulative amount measured on 
a water meter. 

 
b. The Owner assumes no responsibility for leakage occurring 

through existing valves. 
 
6. Test Results:  No test section shall be accepted if the leakage exceeds 

the limits determined by the following formula: 
 

L = SD (P)1/2 
 133,200 

Where: L = allowable leakage, in gallons per hour 
S = length of pipe tested, in feet 
D = nominal diameter of the pipe, in inches 
P = average test pressure during the leakage test, in pounds per 
square inch (gauge) 

As determined under Section 4 of AWWA C600. 
 
 If the water main section being tested contains lengths of various pipe 

diameters, the allowable leakage shall be the sum of the computed 
leakage for each diameter.  The leakage test shall be repeated until the 
test section is accepted.  All visible leaks shall be repaired regardless of 
leakage test results. 

 
7. Completion:  After a pipeline section has been accepted, relieve test 

pressure.  Record type, size and location of all outlets on record 
drawings. 

 
3.09  Disinfecting Pipeline 

 
A. After successfully pressure testing each pipeline section, disinfect in accordance 

with AWWA C651 for the continuous-feed method and these Specifications. 
 
B. Specialty Contractor:  Disinfection shall be performed by an approved specialty 

contractor.  Before disinfection is performed, the Contractor shall submit a written 
procedure for approval before being permitted to proceed with the disinfection.  
This plan shall also include the steps to be taken for the neutralization of the 
chlorinated water. 

 
C. Chlorination 

 
1. Apply chlorine solution to achieve a concentration of at least 25 

milligrams per liter free chlorine in new line.  Retain chlorinated water for 
24 hours. 

 
2. Chlorine concentration shall be recorded at every outlet along the line at 

the beginning and end of the 24 hour period. 
 
3. After 24 hours, all samples of water shall contain at least 10 milligrams 

per liter free chlorine.  Re-chlorinate if required results are not obtained 
on all samples. 

 



Fulton County Technical Specification for Water Main Construction   Section 02665 
  Water Mains Installations 
 

Page 45 of 79 

D. Disposal of Chlorinated Water:  Reduce chlorine residual of disinfection water to 
less than one milligram per liter if discharged directly to a body of water or to less 
than two milligrams per liter if discharged onto the ground prior to disposal.  Treat 
water with sulfur dioxide or other reducing chemicals to neutralize chlorine 
residual.  Flush all lines until residual is equal to existing system. 

 
E. Bacteriological Testing:  After final flushing and before the water main is placed 

in service, the Contractor shall collect samples from the line and have tested for 
bacteriological quality in accordance with the rules of the Georgia Department of 
Natural Resources, Environmental Protection Division.  Testing shall be 
performed by a laboratory certified by the State of Georgia.  Re-chlorinate lines 
until required results are obtained. 

 
3.10  Protection and Restoration of Work Area 
 

A. General:  Return all items and all areas disturbed, directly or indirectly by work 
under these Specifications, to their original condition or better, as quickly as 
possible after work is started. 

 
1. The Contractor shall plan, coordinate, and prosecute the work such that 

disruption to personal property and business is held to a practical 
minimum. 

 
2. All construction areas abutting lawns and yards of residential or 

commercial property shall be restored promptly.  Backfilling of 
underground facilities, ditches, and disturbed areas shall be 
accomplished on a daily basis as work is completed.  Finishing, dressing, 
and grassing shall be accomplished immediately thereafter, as a 
continuous operation within each area being constructed and with 
emphasis placed on completing each individual yard or business 
frontage.  Care shall be taken to provide positive drainage to avoid 
ponding or concentration of runoff. 

 
3. Handwork, including raking and smoothing, shall be required to ensure 

that the removal of roots, sticks, rocks, and other debris is removed in 
order to provide a neat and pleasing appearance. 

 
4. The Department of Transportation's engineer shall be authorized to stop 

all work by the Contractor when restoration and cleanup are 
unsatisfactory and to require appropriate remedial measures. 

 
B. Man-Made Improvements:  Protect, or remove and replace with the Engineer's 

approval, all fences, walkways, mail boxes, pipe lines, drain culverts, power and 
telephone lines and cables, property pins and other improvements that may be 
encountered in the Work. 

 
C. Cultivated Growth:  Do not disturb cultivated trees or shrubbery unless approved 

by the Engineer.  Any such trees or shrubbery which must be removed shall be 
heeled in and replanted under the direction of an experienced nurseryman. 

 
D. Cutting of Trees:  Do not cut trees for the performance of the work except as 

absolutely necessary.  Protect trees that remain in the vicinity of the work from 
damage from equipment.  Do not store spoil from excavation against the trunks.  
Remove excavated material stored over the root system of trees within 30 days 
to allow proper natural watering of the root system.  Repair any damaged tree 
over 3-inches in diameter, not to be removed, under the direction of an 
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experienced nurseryman.  All trees and brush that require removal shall be 
promptly and completely removed from the work area and disposed of by the 
Contractor.  No stumps, wood piles, or trash piles will be permitted on the work 
site. 

 
E. Disposal of Rubbish:  Dispose of all materials cleared and grubbed during the 

construction of the Project in accordance with the applicable codes and rules of 
the appropriate county, state and federal regulatory agencies. 

 
3.11  Abandoning Existing Water Mains 

 
A. General:  Abandon in place all existing water main segments indicated on the 

Drawings to be abandoned.  Perform abandonment after the new water main has 
been placed in service and all water main services have been changed over to 
the new main.   

 
B. Capping and Plugging:  Disconnect by sawing or cutting and removing a 

segment of existing pipe where cutting and capping or plugging is shown on the 
Drawings or directed by the Engineer.  Provide a watertight pipe cap or plug and 
concrete blocking for restraint to seal off existing mains indicated to remain in 
service.  Seal ends of existing mains to be abandoned with a pipe cap or plug or 
with a masonry plug and minimum 6-inch cover of concrete on all sides around 
the end of the pipe.  The Contractor shall be responsible for uncovering and 
verifying the size and material of the existing main to be capped or plugged. 

 
C. Salvaging Materials:  Salvage for the Owner existing fire hydrants, valve boxes, 

valve markers and other materials as indicated on the Drawings or located on 
water mains abandoned and deliver salvaged items in good condition to the 
Owner's storage yard. Coordinate delivery and placement of salvaged materials 
in advance with the Owner, information below. 

 
Attn: Mr. Thomas Czeczil 
Department of Public Works 
North Fulton Water System  
11575-A Maxwell Road 
Alpharetta, GA  30004 
(770) 360-8853 

 
 

END OF SECTION 
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Part 1 General 
  
1.01  Scope 
 

A. This Section includes testing which the Owner may require, beyond that testing 
required of the manufacturer, to determine if materials provided for the Project 
meet the requirements of these Specifications. 

 
B. This work also includes all testing required by the Owner to verify work 

performed by the Contractor is in accordance with the requirements of these 
Specifications, i.e., concrete strength and slump testing, soil compaction, etc. 

 
C. This work does not include materials testing required in various sections of these 

Specifications to be performed by the manufacturer, e.g., testing of pipe. 
 

D. The testing laboratory or laboratories will be selected by the Owner.  The testing 
laboratory or laboratories will work for the Owner. 

 
1.02  Payment for Testing Services 
 

A. The cost of testing services required by the Contract to be provided by the 
Contractor shall be paid for by the Owner through the CASH ALLOWANCE, i.e., 
concrete testing, soil compaction, and asphalt testing. 

 
B. The cost of additional testing services not specifically required in the 

Specifications, but requested by the Owner or Engineer, shall be paid for by the 
Owner through the CASH ALLOWANCE. 

 
C. The cost of material testing described in various sections of these Specifications 

or as required in referenced standards to be provided by a material 
manufacturer, shall be included in the price bid for that item and shall not be paid 
for by the Owner. 

 
D. The cost of retesting any item that fails to meet the requirements of these 

Specifications shall be paid for by the Contractor.  Retesting shall be performed 
by the testing laboratory working for the Owner. 

 
1.03  Laboratory Duties 
 
 A. Cooperate with the Owner, Engineer and Contractor. 
 
 B. Provide qualified personnel promptly on notice. 
 
 C. Perform specified inspections, sampling and testing of materials. 
 

1. Comply with specified standards, ASTM, other recognized authorities, 
and as specified. 

 
  2. Ascertain compliance with requirements of the Contract Documents. 

 
D. Promptly notify the Engineer and Contractor of irregularity or deficiency of work 

which are observed during performance of services. 
 

E. Promptly submit three copies (two copies to the Engineer and one copy to the 
Contractor) of report of inspections and tests in addition to those additional 
copies required by the Contractor with the following information included: 
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  1. Date issued 
 
  2. Project title and number 
 
  3. Testing laboratory name and address 
 
  4. Name and signature of inspector 
 
  5. Date of inspection or sampling 
 
  6. Record of temperature and weather 
 
  7. Date of test 
 
  8. Identification of product and Specification section 
 
  9. Location of Project 
 
  10. Type of inspection or test 
 
  11. Results of test 
 
  12. Observations regarding compliance with the Contract Documents 
 
 F. Perform additional services as required. 
 

G. The laboratory is not authorized to release, revoke, alter or enlarge on 
requirements of the Contract Documents, or approve or accept any portion of the 
Work. 

 
1.04  Contractor Responsibilities 
 

A. Cooperate with laboratory personnel, provide access to Work and/or 
manufacturer's requirements. 

 
B. Provide to the laboratory, representative samples, in required quantities, of 

materials to be tested. 
 
 C. Furnish copies of mill test reports. 
 
 D. Furnish required labor and facilities to: 
 
  1. Provide access to Work to be tested; 
  2. Obtain and handle samples at the site; 
 
  3. Facilitate inspections and tests; 
 

4. Build or furnish a holding box for concrete cylinders or other samples as 
required by the laboratory. 

 
E. Notify the laboratory sufficiently in advance of operation to allow for the 

assignment of personnel and schedules of tests. 
 

F. Laboratory Tests:  Where such inspection and testing are to be conducted by an 
independent laboratory agency, the sample(s) shall be selected by such 
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laboratory or agency, or the Engineer, and shipped to the laboratory by the 
Contractor at Contractor's expense. 

 
G. Copies of all correspondence between the Contractor and testing agencies shall 

be provided to the Engineer. 
 
1.05  Quality Assurance 
 

Testing shall be in accordance with all pertinent codes and regulations and with 
procedures and requirements of the American Society for Testing and Materials 
(ASTM). 

 
1.06  Product Handling 
 

Promptly process and distribute all required copies of test reports and related 
instructions to insure all necessary retesting or replacement of materials with the 
least possible delay in the progress of the Work. 

 
1.07  Furnishing Materials 
 

The Contractor shall be responsible for furnishing all materials necessary for 
testing. 

 
1.08  Code Compliance Testing 
 

Inspections and tests required by codes or ordinances or by a plan approval 
authority, and made by a legally constituted authority, shall be the responsibility 
of, and shall be paid for by the Contractor, unless otherwise provided in the 
Contract Documents. 

 
1.09  Contractor's Convenience Testing 
 

Inspection or testing performed exclusively for the Contractor's convenience shall 
be the sole responsibility of the Contractor. 

 
1.10  Schedules for Testing 
 
 A. Establishing Schedule 
 

1. The Contractor shall, by advance discussion with the testing laboratory 
selected by the Owner, determine the time required for the laboratory to 
perform its tests and to issue each of its findings, and make all 
arrangements for the testing laboratory to be on site to provide the 
required testing. 

 
  2. Provide all required time within the construction schedule. 
 

B. When changes of construction schedule are necessary during construction, 
coordinate all such changes of schedule with the testing laboratory as required. 

 
C. When the testing laboratory is ready to test according to the determined 

schedule, but is prevented from testing or taking specimens due to 
incompleteness of the Work, all extra costs for testing attributable to the delay 
will be back charged to the Contractor and shall not be borne by the Owner. 
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1.11  Taking Specimens 
 

Unless otherwise provided in the Contract Documents, all specimens and 
samples for tests will be taken by the testing laboratory or the Engineer. 

 
1.12  Transporting Samples 
 

The Contractor shall be responsible for transporting all samples, except those 
taken by testing laboratory personnel, to the testing laboratory. 

 
 

 
END OF SECTION 
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Part 1 General 
 
1.01  Scope 
 

A. The work covered by this Section includes furnishing all materials and 
equipment, providing all required labor and installing water meters, water service 
connections and all appurtenant work according to these Specifications and/or to 
the Water Connection Detail as shown schematically on the Drawings. 

 
B. Water meters are not to be furnished nor installed.  However, the water meter 

connection must be compatible with the water meters currently used by the 
Fulton County. 

 
C. No galvanized pipe or fittings shall be used on water services. 
 

1.02  Locations 
 
 Locations shall be as close to the existing location or as directed by the Engineer 

along the route of the water mains. 
 
1.03  Service Compatibility 
 

It is the intent of these Specifications that the water service connections shall 
duplicate those presently being provided by the Fulton County in order to be 
compatible with their service maintenance procedures. 

 
1.04  Quality Control 
 

All materials installed under this Section shall have the approval of the NSF for 
water services. 

 
Part 2 Products 
 
2.01  Materials and Construction 
 

A. Service Line 
 

1. Copper Tubing:  Tubing shall be ASTM B 88, Type K, rolled type.  
Fittings shall be brass with flare connection inlets and outlets, ANSI 
B16.26.  Where required, adapters shall be brass.  Unions shall be cast 
bronze.  Joints shall be flare type.  All fittings shall be of bronze 
construction with flare type connections.  Individual residential service 
lines shall be 1-inch copper tubing. 

 
B. Valves and Accessories 
 
1. Ball valves shall be full port bronze, heavy duty type.  Valve ends shall 

be threaded.  Valves shall have a minimum 200 psi working pressure for 
water.  Valves shall have stainless steel nut and handle.  Valves shall be 
made in the U.S.A. 

 
2. Corporation Cocks 
 

a. Corporation cocks shall be ground key type, shall be made of 
bronze  conforming to ASTM B61 or B62 and shall be suitable 
for the working pressure of the system.  Ends shall be suitable 
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for flare type joint. Coupling nut for connection to flared copper 
tubing shall conform to ANSI B16.26. 

 
b. Corporation cocks shall be equal to Ford FB-600-4. 

 
Part 3 Execution 
 
3.01  General 
 

A. Immediately following completion of the water main system, the Contractor shall 
install water taps and meter boxes as required.  All taps shall remain exposed at 
the main until the system has been successfully inspected, disinfected and tested 
for pressure. 

 
B. Installation shall conform to the details for water service connections appearing 

schematically on the Drawings.  Contractor shall provide any and all appurtenant 
work required to provide the intended water service connections. 

 
C. The Contractor shall be prepared to make emergency repairs to the water 

system, if necessary, due to damage by others working in the area.  In 
conjunction with this requirement, the Contractor shall furnish and have available 
at all times, a tapping machine, for the purpose of making temporary water 
service taps or emergency repairs to damaged water services.  The Contractor 
shall furnish the County a phone number of an individual with the authority to 
initiate emergency repair work.  This number must be provided prior to starting 
work on the Project. 

 
3.02 Tapping Main 

 
A. All services connected to water main shall be through a 1-inch direct tap, 

regardless of service and meter size. 
 
B. The water main shall be tapped with a tapping machine specifically designed for 

that purpose.  The tap shall be a direct tap into the water main through a 1-inch 
brass corporation cock.  All taps shall be supervised by the Fulton County 
engineer.  All taps shall be made on the water main at a position so as not to be 
the top side of the pipe nor the bottom of the pipe.  Distance between taps must 
be a minimum of 12-inches apart. 

 
3.03 Relocation of Service Lines 

 
A. Existing service lines shall be field located by the Contractor.  The Contractor 

shall be responsible for locating existing water meters and determining the 
existing size service line to reconnect the meters to the new water mains.  All 
service lines installed under existing pavement, including streets, driveways and 
sidewalks, shall be installed by free boring.  If deemed necessary and directed by 
the Engineer, the Contractor may be required to relocate the existing meters and 
meter boxes.  Relocated meters and meter boxes shall conform to installation 
requirements for new meters as shown on the Drawings. 

 
B. Copper tubing (Type K) between tap and water meter shall be one continuous 

length of pipe with no intermediate joints or connections.  The service line shall 
be placed without sharp turns or bends from the water main to the meter box. 
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3.04  Transfer of Service 
 

A. Immediately before connecting to the relocated or existing meter, all service lines 
shall be flushed to remove any foreign matter.  Any special fittings required to 
reconnect the existing meter to the new copper service line, or the existing 
private service line, shall be provided by the Contractor.  To minimize out of 
service time, the Contractor shall determine the connections to be made and 
have all the required pipe and fittings on hand before shutting off the existing 
service.  After completing the connection, the new corporation stop shall be 
opened and all visible leaks shall be repaired. 

 
3.05 Maintenance and Repairs 
 
A. The tap, service line and meter box shall remain under the Contractor’s 

maintenance responsibility for the same warranty period as the water main.  The 
contractor shall promptly repair any damage to the water system during the 
warranty period. 

 
 
 
 
 
 
 
 
 
 

 
END OF SECTION 
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APPENDIX A 
 

Fulton County Standard Details 
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